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SECTION 02050

FEB SLUDGE REMOVAL, CLEANING AND INSPECTION (ALTERNATE)

PART 1 GENERAL

1.01 WORK INCLUDED

A. Upon acceptance of Bid Alternate 1, work includes pumping sludge, cleaning and
inspection of the existing Flow Equalization Basin (FEB). This work includes, but is not
limited to providing the following temporary systems and major work tasks:

1.

2.

Provide temporary pumping facilities to remove all liquid, grit, scum, rags, sludge,
and foreign material from the FEB.

Provide temporary dewatering facilities to dewater FEB contents. Collect all water
from dewatering operations and pump or drain it to an OWNER approved process
drain, manhole, or lift station on the plant site. The disposal point must be identified
prior to starting dewatering operations.

Transfer dewatered material by truck transport to an approved landfill site. Provide
paint filter tests, lab analysis, etc. required by landfill for disposal of materials.
Take samples of dewatered material and perform a detailed characterization of the
grit quality.

Pressure wash all interior wall and floor surfaces. Collect all water from pressure
washing operations and pump it to OWNER approved process drain, manhole, or
lift station on the plant site.

Furnish a temporary boom lift or scaffolding structure(s) inside the FEB to allow all
interior surfaces to be examined by the Owner’s Representative.

Provide all pumps, associated piping and bypass piping for temporary systems and
perform all related operations to support the above work tasks.

1.02 FEB INFORMATION

A. Information concerning FEB size, physical configuration, and features is provided below:

WooNOU AWM=

=
o

11.

AUST1600646.01

Construction: Partially buried cast-in-place concrete

FEB Interior Diameter: 85 feet

Straight Sidewater Height: 31.5 feet

Floor Slope: 3.86:1, H:V

Cone Depth: 11 feet

Typical operating Depth: 16 feet (straight sidewater depth)
Approximate Operating Volume: 835,000 gallons

Removal Volume (based on 8 feet sidewater depth): 495,300 gallons
Number of Top Access Hatches: One

. Number of Side Access Manholes: Two (one inside the FEB/Blending Tank building

complex and one buried)
Type of Cover: Column supported concrete flat cover

02050-1 05/26/21
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1.03 RELATED WORK

A. The following Specification sections are referenced in this section and contain specific
technical requirements related to the work or requirements related to the
CONTRACTOR's execution of this work.

1. Section 01015 — Construction Coordination and Sequencing
Section 01025 — Measurement & Payment Lump Sum Contracts
Section 01030 — Alternates

Section 01300 — Submittals

Section 01380 — Construction Photography & Videos

Section 01500 — Temporary Facilities

ok wn

1.04 HEALTH AND SAFETY

A. In confined space environments, as defined in 29CFR 1910.146, the Work shall comply
with the requirements set forth by Federal OSHA applicable to the construction industry.
The CONTRACTOR shall provide and require use of safety and personnel life-saving
equipment for persons working in Confined Space areas, including but not limited to,
adequate forced ventilation, body harnesses, and gas detection meters that continually
monitor for levels of oxygen, hydrogen sulfide, carbon monoxide, and Lower Explosion
Limit (LEL).

B. The CONTRACTOR shall provide all head and face protection equipment and respiratory
devices required to safely perform the work specified herein. Equipment shall include
any applicable masks recommended by the manufacturer while performing blasting or
application of the coating materials.

C. Use of ear protection devices shall be provided and required by the CONTRACTOR
whenever the occupational noise exposure exceeds 29CFR 1910.95 limits.

D. Failure to comply with health and safety laws, regulations, codes, permits, and Standard
Operation Procedures will be grounds for shutting down the Work. All costs resulting
from a shutdown of the Work that are due to the CONTRACTOR's negligence or failure
to comply with applicable safety requirements shall be borne by the CONTRACTOR. After
a shutdown of the Work, the Work will not be permitted to begin again until the OWNER
and / or ENGINEER is satisfied that all necessary health and safety precautions are being
taken.

E. Flammable or volatile solvents in coating system components constitute a hazard with
regard to fire and explosions wherever flame or spark exposure is possible. All flames,
smoking, and welding, etc., are strictly prohibited in Work or storage areas. Fire
abatement devices shall be readily available and in operating condition. Necessary
precautions shall be taken to keep fire hazard to a minimum; all oily rags, waste, and
other combustibles not in covered containers shall be removed from the area daily. All
flammable products shall be stored in conformance with applicable State, County and
Local Fire Codes pertaining to flammable materials.
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F. The coating project shall never exceed the current VOC limits set by TCEQ Chapter
115.453. The CONTRACTOR shall be responsible for all fines or legal costs resulting
from any VOC limit violations.

1.05 PROTECTION OF THE ENVIRONMENT

A. Comply with the requirements of Section 01500, Temporary Facilities and the following
specific requirements.

B. The CONTRACTOR's operations shall in no way contribute to air, water, or land pollution,
including such nuisances as odors, insects, noise, surface or groundwater
contamination, or any other condition that would have a detrimental effect on the
environment. The CONTRACTOR shall meet all local, state and federal regulations for
handling and disposal of the sludge material.

C. Hauling operations shall be limited to Monday through Friday, 7:00 a.m. to 7:00 p.m.,
local time, unless otherwise approved in writing by the OWNER. Likewise, CONTRACTOR
forces shall not work during City holidays or weekends.

D. The CONTRACTOR shall be responsible and take necessary precautions to control and
prevent nuisance odors from leaving the plant site during cleaning and sludge removal
operations.

E. The CONTRACTOR shall be responsible and take necessary precautions to control and
prevent liquid from leaking.

1.06 SUBMITTALS
A. Submittals shall be made in accordance with Section 01300 — Submittals and the
following specific requirements.
1. Quality Assurance Submittals
a. Bypass Piping Plan that includes, at a minimum, details of the following:
(i) Connection locations
(i)  Piping Layout
(iii)  Pipe material
(iv) Pipe size
(v) Location of valves
(vi) Method of installation
b. Sludge Removal Pumping & Dewatering Plan that includes, at a minimum,
details of the following:
(i) Layout, including:
(@) Connection locations
(b) Pump layout dimensions, including offset distance from existing
facilities / buildings
(c) Piping layout
(i)  Pump parameters, including:
(@) Number of pumping units
AUST1600646.01 02050-3 05/26/21
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(iii)

(iv)

v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

(xii)
(xiii)

(b) Manufacturer and model

(c) Capacity and flow rates

(d) Power requirements

Piping and valve information, including:

(@) Pipe material

(b) Pipe size

(c) Location of valves

(d) Method of installation

Electrical and instrumentation plan, including:

(@) Temporary power supply from Austin Energy

(b) Temporary instrumentation and control (as required)

Pressure calculations, including:

(@) Total Dynamic Head (TDH) of line

Thrust harness and joint restraint sizes and location (if required)

Temporary pipe supports and anchoring required

Method of noise control for each pump

Manufacturer recommended spare part and tools to have on site for pumps

and dewatering equipment

Schedule for installation and maintenance of pumping and dewatering

system

List of designation and qualifications / experience of Responsible Persons

for pumping and dewatering system installation and maintenance.

Description of high pressure indication unit and shutdown procedure

Site-specific Emergency Response Plan, including:

(@) Responsible Person’s names, qualifications, experience, contact
information and notification procedures

(b) Provisions to ensure prompt repair and restoration of service in the
event of electrical or mechanical failure

(c) Spill containment, cleanup and disinfection procedures including
equipment and material types, quantities, locations and procedures
for deployment

(d) Procedures, including names and contact information, for
notification of OWNER and applicable regulatory agencies in the
event of a spill

¢. Sludge Disposal Plan that includes, but is not limited to, the following:

(1)
(i)
(iii)

(iv)

AUST1600646.01

HORNSBY BEND BMP CENTRIFUGES

Removal methods

Concentration methods

Transportation methods

(@) Name of hauling contractor

(b) Copy of license for hauling contractor for proof of acceptability
Disposal methods

(@) Testing methods for landfill disposal

(b) Methods and frequency of paint filter testing
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(v) Equipment requirements
(vi) Accidental spill cleanup plan
(vii))  Wet weather operations
(viii)  Odor control provisions
2. Health and Safety Plan
a. The Health and Safety Plan shall include, at @ minimum, the following:

(i) Alist of all safety and personnel life-saving equipment for persons working
in Confined Space areas per the requirements stated herein

(i)  Alist of all head and face protection, respiratory devices and ear protection
devices per the requirements stated herein

(iii) A plan for scaffolding and ladder Fall Protection in accordance with 29CFR
1926.502 and the requirements stated herein

3. Disposal Records: Copies of all disposal records shall be submitted to the OWNER
and shall include, but not be limited to, the following information on a daily basis:

Date of disposal

Sludge volume

Percent of total solids

Total dry weight

Detailed characterization of grit quality
Method of disposal

Name of disposal site and location
Receipts from disposal site operator
Driver’s signature

Signature of CONTRACTOR or Contractor’s Representative designated at the
Preconstruction Conference

4. Allowance Submittals (As Applicable)
a. Miscellaneous Concrete Repair

(i) Schedule of Demolition, Plan of Repair, Manufacturer's technical literature
and all other submittal requirements of Section 03740 — Concrete Repair
and Modifications.

b.  Miscellaneous Concrete Coating Repair

(i) Coating Manufacturer's product data sheet for each coating type, including
surface preparation requirements, recommended spreading rates,
application procedures, recommended primers, environmental limits
(temperature, humidity and dew point) and other instructions.

(i)  Material Safety Data Sheets (MSDS) for all coatings, solvents, etc.

(iii)  Applicator's Qualifications

(iv) Coating Manufacturer's statement regarding applicator instruction on
product use and application.

(v) Coating Manufacturer's written warranty.

ST T@ e a0 oo

B. Prior to the start of any WORK, the CONTRACTOR shall establish with the INSPECTOR
schedules and notification procedures to ensure all surface preparation WORK has been
inspected prior to the application of any coating. These procedures shall remain in effect
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for the duration of the coating project. Under no circumstances shall any surfaces be
coated without prior approval of the INSPECTOR. Coatings applied without the
INSPECTOR's authorization shall be removed and reapplied at the sole expense of the
CONTRACTOR.

1.07 SITE INFORMATION

A. Non-potable water (NPW) is available for use on site. The closest NPW source is near
the existing scrubber.

B. Power is NOT available from the OWNER'’s existing power distribution system.

PART 2 PRODUCTS
2.01 GENERAL

A. Specific products for sludge removal and cleaning are not required. Use heavy duty,
industrial quality equipment and materials as necessary for complete sludge/content
removal, FEB cleaning, dewatering of sludge/contents as well as transportation and
disposal of dewatered sludge/contents.

2.02 PUMPING UNITS

A. All pumps used shall be self-priming units that do not require the use of foot-valves or
vacuum pumps in the priming system. The pumps shall be electric powered. All pumps
must be constructed to allow dry running for long periods of time to accommodate the
cyclical nature of flows.

B. The CONTRACTOR shall provide the necessary manual start / stop controls for each
pump.

C. The CONTRACTOR shall include one standby pump of each size to be maintained on
site.

D. In order to prevent accidental spillage of flows, all discharge piping shall be temporarily
constructed of pressure pipe with positively restrained joints. Under no circumstances
will aluminum “irrigation” type piping be allowed. Glued PVC pipe shall be allowed for
diameters 2"or less. Glued PVC pipe is not allowed for diameters greater than 2".

E. CONTRACTOR shall provide a high pressure indicator for automatic shutdown to prevent
sludge line/connection failure.

F. Each pumping unit to include a run time meter.

PART 3 EXECUTION
3.01 GENERAL

A. The sludge removal and cleaning of the FEB shall take no longer than thirty (30) calendar
days as the FEB is an integral part of the Hornsby Bend Biosolids Treatment Plant
processes.

AUST1600646.01 02050-6 05/26/21
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B. The CONTRACTOR shall comply with all applicable local, State and Federal laws, codes,
ordinances, and regulations.

C. The CONTRACTOR shall furnish all labor, materials, equipment, tools, and incidentals
necessary to remove all liquid, grit, scum, rags, sludge, and foreign material from the
interior of the FEB, and transport and dispose of removed material. The CONTRACTOR
shall obtain and pay for necessary permits, fees, inspections, testing, etc.

D. Provide all items necessary for workers to perform any work inside the FEB in a safe
manner. These items must comply with all Federal, State, and local worker safety
requirements for working in a hazardous confined space. The work area is corrosive
with potential for low to no oxygen, presence of hydrogen sulfide, and presence of
methane, which creates an explosive environment. CONTRACTOR shall provide
ventilation system capable of providing enough air changes per hour to maintain normal
atmospheric concentrations of oxygen while workers are present inside the FEB.
CONTRACTOR should provide an emergency escape plan for workers if ventilation
system operation is interrupted. In the area of the FEB, the CONTRACTOR shall post
and rigidly enforce “No Smoking” on the site and shall conduct his operations to prevent
explosion.

E. The CONTRACTOR must have written approval from OWNER 45 days prior to
shutdown/isolation of the FEB for cleaning and inspection.

3.02 BYPASS PIPING

A. The CONTRACTOR shall provide a gravity bypass from the Headworks effluent to the
Blend Tank throughout the duration of the FEB sludge removal, cleaning and repair as
specified herein.

B. Required Connections
1. Upstream of FEB

a. Connection will be required on the effluent line from the Headworks structure
as well as the existing bypass line.

b. The Headworks bypass shall be maintained throughout the duration of the
pumping and the connection shall be valved for use when pre-determined.

c. Both lines will be piped into one temporary line.
2. Discharge Into Blend Tank

a. Discharge connection into the blend tank shall take place at the existing 18-
inch blind flange (on the wall of the tank).

C. Temporary piping can be run over the natural ground and / or across the top of the
FEB.

D. The CONTRACTOR shall protect the existing above-ground small diameter non-potable
water line near the FEB.
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3.03

SLUDGE REMOVAL & CLEANING

The OWNER shall be responsible for removing the contents of the FEB to approximately
8 feet sidewater depth. The CONTRACTOR shall be responsible for the removal of the
remainder of the contents of the FEB (volume stated herein).

Material inside the FEB consists of sludge, grit, screenings and debris. Contents shall be
dewatered using mobile trailer mounted dewatering equipment (i.e. belt filter presses)
provided by the CONTRACTOR. The dewatered material shall be disposed of at an
approved landfill. Filtrate from the dewatering process to be collected (i.e surge tank)
and be conveyed to an OWNER approved process drain, manhole or lift station. All
temporary tanks, pumping and piping required to route filtrate to the drain shall be
provided by the CONTRACTOR.

The CONTRACTOR shall use caution when cleaning the FEB as there is piping, mixing
equipment, and related supports that may interfere with the cleaning process and be
vulnerable to damage. Manual removal of grit and debris will likely be required in areas
near these items. The CONTRACTOR shall be solely responsible for any damage to
existing piping and equipment and shall make repairs at no cost to the OWNER.

The CONTRACTOR shall perform all sampling and analyses required for measurement
of the sludge quantity and quality deposited into a landfill.

Sludge sampling and testing to determine percent total solids content (percent TS) are
to be completed by the CONTRACTOR following the established laboratory procedures
specified in Test 2540G of the 19th Edition of “Standard Methods”. The CONTRACTOR
shall run this test once in the morning and once in the afternoon of each day sludge is
removed from the site.

Grit sampling and testing to determine Grit Size Characterization and Sand Equivalent
Size are to be completed following the established laboratory procedures specified in
Test 2540B and 2540E of the 19th Edition of “Standard Methods”.

1. A total of twelve (12) samples are to be collected, which will include four (4)
samples around the FEB at three different depths.

2. All samples are to be labeled with the date, time, and location of sampling.

3. Contractor shall send samples to GRIT TECH laboratory, or approved equal, for
analysis. Contractor shall coordinate with laboratory to provide all required
containers, shipping materials, and postage for transport of grit samples.

The volume of sludge hauled from the site for disposal shall be recorded on a per
truckload basis by the CONTRACTOR. The CONTRACTOR shall maintain a log book in
which the load quantity each vehicle removes each day is recorded. The CONTRACTOR
shall furnish OWNER with dimensions of each vehicle used to haul sludge. The OWNER
or the Owner's Representative may conduct a visual inspection of each truck as it is
loaded. Any other means of determining the volume of residuals hauled from the site
for disposal may be proposed by the CONTRACTOR but requires written approval by the
OWNER.
1. The dry tonnage of solids hauled from the site for disposal shall be calculated as
the sum of the dry tonnage disposed over the Contract period. Daily dry tonnage
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3.04

3.05

3.06

shall be calculated each day that sludge is hauled, based on the recorded volume
of sludge hauled multiplied by the average solids content of per Paragraph 3.03.E
above, in accordance with the following equation:

[TS x VOL] x C = Dry tons applied

Where:
TS = Average percent total solids as determined by the CONTRACTOR's
laboratory analyses
VOL = Recorded volume of sludge removed (gallons)
C = 4.17 x 10°® (unit conversion factor)

After removal of materials from the FEB, the CONTRACTOR shall thoroughly pressure
wash the interior to the satisfaction of the Owner’s Representative employing industrial
grade pressure washers with Cleaning Unit ratings of not less than 5,000 psi.

TRANSPORT AND DISPOSAL OF MATERIALS

The CONTRACTOR shall be licensed to transport the dewatered material removed from
the FEB to the disposal site or employ the services of a professional hauler that has the
necessary licenses and permits.

A Toxicity Characteristic Leaching Procedure (TCLP) shall be completed prior to hauling
any dewatered contents from the plant at no additional cost to the OWNER.

The CONTRACTOR shall transport dewatered sludge/contents removed from the FEB for
disposal at a Type I landfill (unless the TCLP indicates a more stringent landfill is
required).

The CONTRACTOR shall take precautions to prevent spillage or liquid leakage from the
hauling vehicle. The CONTRACTOR shall be responsible for any spills or leakage that
occur as a result of the sludge hauling operations. Spilled sludge shall be removed
immediately and cleanup work completed immediately. Cleanup of spilled sludge left
unresolved for more than 4 hours may be performed or contracted by the OWNER on
an emergency basis and the cost shall be withheld from the CONTRACTOR’s final
payment. This in no way shall relieve the CONTRACTOR of responsibility for the spill or
subsequent results of the spill.

POWER SUPPLY

The CONTRACTOR shall coordinate with Austin Energy to provide temporary power for
any temporary pumping equipment at no additional cost to the OWNER.

MEASUREMENT AND PAYMENT
Measurement and payment shall be in accordance with 01030 — Alternates.

END OF SECTION

AUST1600646.01 02050-9 05/26/21
HORNSBY BEND BMP CENTRIFUGES FEB SLUDGE REMOVAL, CLEANING AND INSPECTION (ALTERNATE)



SECTION 02060
PRESSURE WASHING FOR CLEANING (ALTERNATE)
PART 1 GENERAL
1.01 SCOPE OF WORK

A. The Contractor shall furnish all materials, labor, equipment (including aerial lift devices,
scaffolding, and other height reducing equipment, if applicable), and supervision
required to execute the services in accordance with this specification. Services shall
include:

1. Collecting and removing trash and debris for proper disposal.

2. Erecting safety signs, barricades, and cones when power-washing all interior and
exterior areas.

3. Vacuuming (use of blowers is prohibited) and pre-cleaning work area, and the
removal of excess water that has pooled or is standing.

4. Utilize only Occupational Safety and Health Administration (OSHA) and Leadership
in Energy and Environment and Design (LEED) approved chemicals (see links below
for acceptable products list).

a. Green Seal Certified Products, www.greenseal.orq
b. EcolLogo Certified Products, www.ecologo.org

5. The Contractor shall have the sole responsibility for adhering to and maintaining
compliance with all applicable and most current revision of all local, State, and
Federal laws, statutes, codes, and regulations. A claim of ignorance or lack of
awareness of any such governmental requirements shall be rejected by the Owner.
Following are some of the requirements Contractor must follow — this is not a
comprehensive list of requirements, but is meant to assist the Contractor.

a. Wastewater disposal shall be in compliance with the most current revision of
Austin Water Requirements.

b. Wastewater disposal manifest:

(i) The Contractor shall submit a copy of the wastewater disposal manifest to
the Owner within five (5) business days of disposal of the water. The
manifest shall include quantity of wastewater disposed and disposal
location.

1.02 SAFETY

A. Contractor shall adhere to all OSHA, state and local codes, rules and regulations
concerning safety.

B. Contractor shall be responsible for assuring the safety of its employees, Owner
employees and the public during performance of all services under this contract.

C. Contractor is responsible for reporting to the Owner any damage found prior to any
work at job sites.

D. All wastewater will be disposed of within strict City, State, and Federal guidelines.

AUST1600646.01 02060-1 05/26/21
HORNSBY BEND BMP CENTRIFUGES PRESSURE WASHING FOR CLEANING (ALTERNATE)



E. Contractor shall make sure that all applicable barriers and warning signs are in place
before starting any work.

1.03 SUSTAINABILITY

A. The Owner prefers Contractors to demonstrate innovative approaches to reducing their
impact on the natural environment through use of alternative energy, low-emission
equipment, biodegradable chemicals, or items with recycled content. During the term
of this contract, when requested by the Owner, the Contractor will provide details of its
organization's efforts to minimize the harmful effects upon the environment as well as
any economic and equitable attributes. Specifically include any actions designed to:

1. Conserve natural resources including water, energy, and raw materials throughout
the product lifecycle;

2. Minimize environmental impacts such as water and air pollution;

3. Eliminate or reduce toxics that create hazards to workers, citizens, wildlife, and the
environment;

4. Support up-cycling and recycling efforts as well as utilize products with high
recycled content;

5. Reduce environmental impacts in your organization's production and distribution
systems;

6. Support worker health, safety, and fair wages;

7. Consider total cost of ownership during the product's useful life, including operation,
supplies, maintenance, and disposal cost.

PART 2 PRODUCTS
2.01 EQUIPMENT AND MATERIALS

A. The Contractor shall furnish all equipment (including aerial lift devices, scaffolding, or
height-reducing, if applicable) and materials. Equipment, materials, and/or supplies
must meet or exceed the requirements of this Scope of Work for the services to be
performed, and utilizing the safest possible equipment and techniques in order to
minimize the risk of injury to persons and property.

B. Any equipment, material, and/or supplies found to be defective, not meeting
specifications, or which are in use without the written approval of the Owner shall, upon
discovery (including any time within the period of the guarantee), shall be immediately
replaced with equipment, material and/or supplies that meet specifications or are
approved by the Owner at no additional cost to the city.

2.02 EQUIPMENT

A. All equipment utilized by Contractor shall be maintained in good operating condition at
all times and shall meet all local, state, and Federal requirements. All safety devices
required by OSHA guidelines shall be in place and in proper operating condition.

1. Title 6, Environmental Control and Conservation, paragraph 6-4-11 (B) of the City
of Austin's Water Conservation Code provides that a person may not use
commercially operated cosmetic power or pressure washing equipment unless it is
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fitted with a water recycling unit, uses a spray nozzle using no more than 3.5 gallons
of water per minute, and employs a working trigger shut-off with a protective weep
mechanism.

B. The City prefers the use of propane or electrical powered equipment, however, gasoline-
powered equipment will be allowed. All gasoline-powered equipment (washers and
generators) shall be California Air Resources Board (CARB) compliant. The Contractor
shall submit proof of CARB compliance within 48-business hours of request by the City.

C. All gasoline storage containers shall be OSHA-approved and not stored at the work-site
or on City property at any time.

D. Contractor shall not use gasoline-powered maintenance equipment on days declared as
Ozone Action Days.

E. Contractor shall provide and ensure that proper personal protection equipment shall be
worn at all times by the operator of the equipment and any other employees of the
contractor at the project site.

F. Contractor shall provide, in writing, any updates or changes to the list of submitted
power equipment, including make and model number, three (3) business days prior to
use of the equipment at any location.

PART 3 EXECUTION
3.01 POWER WASHING SERVICES

A. The work site shall be maintained in such a manner as to promote a neat appearance.
The quality of the service shall be at the highest level achievable using the industry's
most current power washing methods.

B. The Contractor shall complete the work within one (1) working day.

1. If during the performance of services, the Contractor determines that additional
time is needed to complete the work, the Contractor and the Owner will mutually
agree to a new date for completion of work. Under no circumstances shall the
Contractor leave services unfinished without prior approval/arrangement.

C. All work is subject to inspection and acceptance by the Owner.

D. Upon completion of services, the Contractor shall be responsible for the immediate
clean-up of the work area and removal of debris. The Contractor shall keep the work
area, and other areas affected by the work free from accumulations of waste, rubbish,
litter, or disorder. The Contractor shall at all times maintain the work area in a neat
orderly manner. At the completion of work, Contractor shall immediately remove and
properly dispose of all waste materials and debris from site.

E. If power washing causes water or debris to be splashed on the interior or exterior of
building surfaces/windows, the Contractor shall be responsible for the immediate
cleaning of the soiled surface and returning it to its original state.
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F. The Contractor shall provide services using a method that prevents pollution of water
resources.

G. The Contractor's manner of work performance shall not damage any existing finishes,
paint/coating, landscaping or other plant, property, or equipment. Prudent protection
measures shall be taken at all times. When in doubt, Contractor shall contact the Owner
prior to taking a particular action. The Contractor shall be held accountable for damage
caused the Contractor or its Subcontractor(s) during the performance of work. The
Contractor shall immediately inform the Owner of any damage and shall be fully
responsible for the repair or replacement of damaged items, surfaces, or areas, at no
expense to the Owner.

3.02 ACCEPTANCE OF WORK
A. All work performed shall be in accordance with the specifications detailed herein.
B. All work is subject to review and acceptance by the Owner.

3.03 OMISSIONS

A. It is the intention of this Scope of Work to acquire complete power-washing services of
the type described, with all necessary, applicable, components delivered, installed, and
ready for full use. All items or services omitted from the Scope of Work which are clearly
necessary for this service shall be considered a requirement although not directly
specified or called for herein.

3.04 MEASUREMENT AND PAYMENT
A. Measurement and payment shall be in accordance with 01030 — Alternates.

END OF SECTION
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SECTION 02732
SELECTIVE DEMOLITION

PART 1 GENERAL

1.01 SUMMARY
A. Section Includes:
1. Demolition and removal of selected portions of building or structure.
2. Acquiring permits and licenses and paying governmental fee and other charges
necessary for proper execution of the work.
3. Abatement of Hazardous Materials (to be undertaken by the OWNER under separate
contract).
4. Protection of existing utilities.
5. Protection of existing work indicated to remain.
6. Demolition of selective building elements as indicated.
7. Alteration of existing roofing, to permit installation of new equipment, materials and
systems.
8. Removal and disposal of demolished materials.
B. Related Requirements:
1. Section 01010 "Summary of Work" for restrictions on use of the premises, Owner-
occupancy requirements, and phasing requirements.
2. See Division 1 — General Requirements for the other sections related to the work
described herein.
1.02 DEFINITIONS
A. Remove: Detach items from existing construction and dispose of them off-site unless
indicated to be salvaged or reinstalled.
B. Remove and Salvage: Detach items from existing construction, in a manner to prevent
damage, and deliver to Owner.
C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent
damage, prepare for reuse, and reinstall where indicated.
D. Existing to Remain: Leave existing items that are not to be removed and that are not
otherwise indicated to be salvaged or reinstalled.
1.03 HAZARDOUS MATERIALS
A. The presence of asbestos was found in the brown caulking at the window frames and
vent louvers. The City of Austin will abate these locations prior to demolition under a
separate contract. The presence of asbestos was not found in the red and black
equipment gaskets or the CMU walls tested and can be safely removed by the
contractor. If asbestos containing material is found during construction, the City of
Austin will abate these locations as needed under a separate contract prior to demolition.
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1.04 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.
1.05 PREINSTALLATION MEETINGS

A. Predemolition Conference: Conduct conference at Project site.

1. Inspect and discuss condition of construction to be selectively demolished.

2. Review structural load limitations of existing structure.

3. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid
delays.

4. Review requirements of work performed by other trades that rely on substrates
exposed by selective demolition operations.

5. Review areas where existing construction is to remain and requires protection.

1.06 INFORMATIONAL SUBMITTALS
A. Proposed Protection Measures: Submit report, including Drawings, that indicates the
measures proposed for protecting individuals and property, for environmental
protection, for dust control and, for noise control. Indicate proposed locations and
construction of barriers.
B. Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and
ending dates for each activity. Ensure Owner's building manager's and other
tenants' on-site operations are uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be interrupted.

3. Coordination for shutoff, capping, and continuation of utility services.

4. Coordination of Owner's continuing occupancy of portions of existing building and
of Owner's partial occupancy of completed Work.

C. Warranties: Documentation indicating that existing warranties are still in effect after
completion of selective demolition.
1.07 CLOSEOUT SUBMITTALS
A. Inventory: Submit a list of items that have been removed and salvaged.
B. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill
licensed to accept hazardous wastes.
1.08 FIELD CONDITIONS
A. Owner will occupy portions of building immediately adjacent to selective demolition
area. Conduct selective demolition so Owner's operations will not be disrupted.
B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner
as far as practical.
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C. Notify Architect of discrepancies between existing conditions and Drawings before
proceeding with selective demolition.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in
the Work.

1. Hazardous materials will be removed by Owner before start of the Work.

2. If suspected hazardous materials are encountered, do not disturb; immediately
notify Architect and Owner. Hazardous materials will be removed by Owner under
a separate contract.

E. Storage or sale of removed items or materials on-site is not permitted.

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.
1.09 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during selective demolition, by methods and with materials and using
approved contractors so as not to void existing warranties. Notify warrantor before
proceeding.

1.10 COORDINATION

A. Arrange selective demolition schedule so as not to interfere with Owner's operations.
PART 2 PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of
authorities having jurisdiction.

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective
demolition operations.

B. Review Project Record Documents of existing construction or other existing condition
and hazardous material information provided by Owner. Owner does not guarantee that
existing conditions are same as those indicated in Project Record Documents.

C. Verify that hazardous materials have been remediated before proceeding with building
demolition operations.
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D. Survey of Existing Conditions: Correlate with requirements indicated to determine extent
of selective demolition required.

3.02 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving
areas to be selectively demolished.

1. Owner will arrange to shut off indicated services/systems when requested by
Contractor.

2. If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that
maintain continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated on Drawings to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material and leave in place.

c. Equipment to Be Removed: Disconnect and cap services and remove
equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect,
and make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

f.  Ducts to Be Removed: Remove portion of ducts indicated to be removed and
plug remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material and leave in place.

3.03 PROTECTION

A. Temporary Protection: Provide temporary barricades and other protection required to
prevent injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition
area and to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective demolition
of existing construction on exterior surfaces and new construction, to prevent water
leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or
that are exposed during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been
removed.
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5. Comply with requirements for temporary enclosures, dust control, heating, and
cooling.

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural
supports as required to preserve stability and prevent movement, settlement, or collapse
of construction and finishes to remain, and to prevent unexpected or uncontrolled
movement or collapse of construction being demolished.

1. Strengthen or add new supports when required during progress of selective
demolition.

C. Remove temporary barricades and protections where hazards no longer exist.
3.04 SELECTIVE DEMOLITION, GENERAL

A. General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within
limitations of governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level.
Complete selective demolition operations above each floor or tier before disturbing
supporting members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining
construction. Use hand tools or small power tools designed for sawing or grinding,
not hammering and chopping. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid
marring existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents of
hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations.

5. Dispose of demolished items and materials promptly. Comply with requirements in
Division 01 Section Construction and Demolition Waste Management.

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and
other adjacent occupied and used facilities.

C. Removed and Salvaged Items:
1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Protect items from damage during transport and storage.

D. Removed and Reinstalled Items:
1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing. Identify contents of containers.
3. Protect items from damage during transport and storage.
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4. Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous
materials necessary to make item functional for use indicated.

E. Existing Items to Remain: Protect construction indicated to remain against damage and
soiling during selective demolition. When permitted by Architect, items may be removed
to a suitable, protected storage location during selective demolition and cleaned and
reinstalled in their original locations after selective demolition operations are complete.

3.05 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective
demolition operations began.

3.06 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 03600
GROUT
PART 1 GENERAL
1.01 SCOPE OF WORK

A. Provide all labor, materials, equipment, and incidentals as shown, specified and required
to furnish and install grout.

1.02 RELATED WORK
A. Coordinate the requirements of this section with all other sections of the Specifications.
1.03 REFERENCE STANDARDS

A. American Concrete Institute (ACI)

1. ACI 211.1, Practice for Selecting Proportions for Normal, Heavy-Weight and Mass
Concrete.

2. ACI 301, Specification for Structural Concrete.

B. American Society for Testing and Materials (ASTM).
1. ASTM (C33, Specification for Concrete Aggregates.
2. ASTM C109, Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars.
3. ASTM C150, Specification for Portland Cement.

4. ASTM (230, Standard Specification for Flow Table for Use in Tests of Hydraulic
Cement.

5. ASTM C531, Standard Test Method for Linear Shrinkage and Coefficient of Thermal
Expansion of Chemical- Resistant Mortars, Grouts, Monolithic Surfacings and
Polymer Concrete.

6. ASTM C579, Standard Test Method for Compressive Strength of Chemical-Resistant
Mortars, Grouts, Monolithic Surfacings and Polymer Concretes.

7. ASTM (827, Standard Test Method for Change in Height at Early Ages of Cylindrical
Specimens of Cementitious Mixtures.

8. ASTM (882, Test Method for Bond Strength of Epoxy-Resin Systems Used with
Concrete by Slant Shear.

9. ASTM (937, Specification for Grout Fluidifier for Preplaced-Aggregate Concrete.

10. ASTM (939, Standard Test Method for Flow of Grout for Preplaced-Aggregate
Concrete (Flow Cone Method).

11. ASTM C1107, Specification for Packaged Dry, Hydraulic-Cement Grout (Non-shrink).

12. ASTM C1181, Standard Test Method for Compressive Creep of Chemical-Resistant
Polymer Machinery Grouts.

1.04 SUBMITTALS

A. Grout Mix Design:
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1. For Grout Fill and Construction Joint Grout, submit the following:
a. grout mix design
b. laboratory test reports for grout strength tests.

B. Reports and Certificates, submit the following:

1. For proprietary materials, submit copies of Manufacturer’s certification of
compliance with the specified properties for Class I, II, and III grouts.

2. Certified testing lab reports for tests specified herein for nonproprietary materials.

3. Certifications that all grouts used on the project are free of chlorides or other
chemicals causing corrosion.

4. Manufacturer's specifications and installation instructions for all proprietary
materials.

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Delivery of Materials: Grout materials from Manufacturers shall be delivered in
unopened containers and shall bear intact Manufacturer's labels.

B. Storage of Materials: Grout materials shall be stored in a dry shelter and shall be
protected from moisture.

1.06 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed grout work of
similar scope and complexity with similar materials as found on this Project.

B. Testing Agency Qualifications: An experienced independent testing agency, acceptable
to authorities having jurisdiction and the ENGINEER that is qualified according to
applicable ASTM standards to conduct the testing indicated.

C. Field Tests:

1. Compression test specimens shall be taken during construction from the first
placement of each type of grout, and at intervals thereafter as selected by the
ENGINEER to ensure continued compliance with these specifications. The
specimens will be made by the ENGINEER or its representative.

2. Compression tests and fabrication of specimens for non-shrink grout shall be
performed as specified in ASTM C109. A set of three specimens will be made for
testing at seven days, 28 days, and each additional time period as appropriate.

3. Compression tests and fabrication of specimens for epoxy grout shall be performed
as specified in ASTM C579, Method B. A set of three specimens will be made for
testing at seven days, and each earlier time period as appropriate.

4. The cost of all laboratory tests on grout will be borne by the OWNER, but
CONTRACTOR shall assist in obtaining specimens for testing.  However,
CONTRACTOR shall be charged for the cost of any additional tests and investigation
on work performed which does not conform to the requirements of the
specifications. CONTRACTOR shall supply all materials necessary for fabricating the
test specimens.
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PART 2 PRODUCTS

2.01 GROUTS
A. General: Non-shrink grout shall be a prepackaged, inorganic, flowable, non-gas-
liberating, non-metallic, cement-based grout requiring only the addition of water.

Manufacturer's instructions shall be printed on each bag or other container in which the

materials are packaged. The specific formulation for each class of non-shrink grout

specified herein shall be that recommended by the Manufacturer for the particular
application.
B. Class 1 Non-Shrink Grout:

1. Required minimum 28 day compressive strength is 7000 psi.

2. Shall meet the requirements of ASTM C1107 and the minimum compressive
strength requirements when tested using the amount of water required to achieve
the following properties:

a. Flowable consistency (125 to 145 percent flow on ASTM C230, five drops in 3
seconds).

3. The grout shall not bleed when tested at maximum allowed water.

4. The non-shrink property is not based on a chemically generated gas or gypsum
expansion.

5. Product and Manufacturer: Provide one of the following (or approved equivalent):
a. Master Flow 100, as manufactured by BASF Building Systems.

b. Five Star Grout, as manufactured by Five Star Products.
C. Class 2 Non-Shrink Grout:

1. Required minimum 28 day compressive strength is 7000 psi.

2. Shall meet the requirements of ASTM C1107 Grades B and C and minimum
compressive strength requirements when tested using the amount of water
required to achieve the following properties:

a. Fluid consistency (20 to 30 seconds in accordance with ASTM C 939).

3. The length change from placement to time of final set shall not have a shrinkage
greater than the amount of expansion measured at 3 or 14 days. The expansion
at 3 or 14 days shall not exceed the 28-day expansion.

4. The non-shrink property is not based on a chemically generated gas or gypsum
expansion.

5. Product and Manufacturer: Provide one of the following (or approved equivalent):
a. Masterflow 928, as manufactured by BASF Building Systems.

b. Five Star Fluid Grout 100, as manufactured by Five Star Products, Inc.
D. Class 3 Non-Shrink Epoxy Grout:

1. Epoxy grout shall be a pourable, non-shrink, 100 percent solids system. The epoxy
grout system shall have three components: resin, hardener, and specially blended
aggregate, all premeasured and prepackaged. The resin component shall not
contain any non-reactive diluents. Resins containing butyl glycidyl ether (BGE) or
other highly volatile and hazardous reactive diluents are not acceptable. Variation
of component ratios is not permitted, unless specifically recommended by the
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Manufacturer. Manufacturer's instructions shall be printed on each container in

which the materials are packaged.

Required minimum 7 day compressive strength is 13,000 psi when tested in

accordance with ASTM C579.

The following properties shall be attained with the minimum quantity of aggregate

allowed by the Manufacturer.

a. The vertical volume change at all times before hardening shall be between 0.0
percent shrinkage and four percent expansion when measured according to
ASTM (827 (modified for epoxy grouts by using an indicator ball with a specific
gravity between 0.9 and 1.1). Alternately, epoxy grouts which maintain an
effective bearing area of not less than 95 percent are acceptable.

b. The length change after hardening shall be negligible (less than 0.0006 in/in)
and the coefficient of thermal expansion shall be less than 0.00003 in/in/F
when tested in accordance to the requirements of ASTM C531.

c. The compressive creep at one year shall be negligible (less than .001 in/in)
when tested under a 400 psi constant load at 140°F in accordance to the
requirements of ASTM C1181.

d. The grout shall be capable of maintaining at least a flowable consistency for a
minimum of 30 minutes at 70°F.

e. The shear bond strength to Portland cement concrete shall be greater than the
shear strength of the concrete when tested in accordance to the requirements
of ASTM C882.

f. The effective bearing area shall be a minimum of 95 percent.

Product and Manufacturer: Provide one of the following:

a. Sikadur 42 Grout Pak, as manufactured by Sika Corporation.

b. DP Five Star Epoxy Grout, as manufactured by Five Star Products.

E. Grout Fill & Topping Grout:

1.

ounhkw

Grout for topping of slabs and concrete fill for built-up surfaces of tank, channel,
and basin bottoms shall be composed of cement, fine aggregate, coarse aggregate,
water, and admixtures proportioned and mixed as specified herein. All materials
and procedures specified for normal concrete in Section 03300 shall apply except
as noted otherwise herein.

Topping grout and concrete fill shall contain @ minimum of 517 pounds of cement
per cubic yard (5.5 sacks) with a maximum water cement ratio of 0.45.

Minimum 28 day compressive strength shall be 4000 psi.

Coarse aggregate shall be No. 8 (3/8” max) per Section 03300.

Fine aggregate shall be as required in Section 03300.

Slump shall be adjusted to match placement and finishing conditions, but shall not
exceed 4 inches.

Final mix design shall be as determined by trial mix design under supervision of the
approved testing laboratory.

Where grout placement is thicker than 4 inches, use Class S concrete as specified
in Section 403S.

F. Requirements for Grout Fill and Topping Grout
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1. Proportion mixes by either laboratory trial batch or field experience methods, using
materials to be employed on the Project for grout required. Comply with ACI 211.1
and report to ENGINEER the following data:

Complete identification of aggregate source of supply.
Tests of aggregates for compliance with specified requirements.
Scale weight of each aggregate.

Absorbed water in each aggregate.

Brand, type and composition of cement.

Brand, type and amount of each admixture.

Amounts of water used in trial mixes.

Proportions of each material per cubic yard.

Gross weight and yield per cubic yard of trial mixtures.
Measured slump.

Measured air content.

Compressive strength developed at seven days and 28 days, from not less than
three test specimens cast for each seven day and 28 day test, and for each
design mix.

2. Laboratory Trial Batches: When laboratory trial batches are used to select grout
proportions, prepare test specimens and conduct strength tests as specified in ACI
301, Section 4.

3. Field Experience Method: When field experience methods are used to select grout
proportions, establish proportions as specified in ACI 301, Section 4.

4. Admixtures: Use air-entraining admixture in all grout. Use amounts of admixtures
as recommended by the Manufacturer for climatic conditions prevailing at the time
of placing. Adjust quantities and types of admixtures as required to maintain quality
control. Do not use admixtures which have not been incorporated and tested in
the accepted design mix, unless otherwise authorized in writing by ENGINEER.

AT T TQ 000 T

G. Grout Applications: The following is a listing of typical applications and the
corresponding type of grout which is to be used. Unless indicated otherwise in the
Drawings, grouts shall be provided as listed below.

Application Grout Type

Beam Base Plates Class 1

Column Base Plates Class 2

Equipment & Tank Base Plates Class 2

Machinery Base Plates Class 3

Filling blockout spaces for embedded items Class 2

(railing posts, gate guide frames, etc.)

Toppings & fill 4 inches or less Grout Fill & Topping Grout
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Toppings & fill greater than 4 inches Class S Concrete (Section 403S)

All other applications Class 1

2.02 CURING MATERIALS

A. Curing materials shall be as specified in Section 410S and as recommended by the
Manufacturer of prepackaged grouts.

2.03 CONSISTENCY

A. The consistency of grouts shall be that necessary to completely fill the space to be
grouted for the particular application.

PART 3 EXECUTION
3.01 INSPECTION

A. CONTRACTOR shall examine the substrate and conditions under which grout is to be
placed and notify ENGINEER, in writing, of unsatisfactory conditions. Do not proceed
with the Work until unsatisfactory conditions have been corrected in a manner
acceptable to ENGINEER.

3.02 INSTALLATION

A. General:

1. Place grout as shown on the Drawings and in accordance with Manufacturer's
instructions. If Manufacturer's instructions conflict with the Specifications do not
proceed until ENGINEER provides clarification.

2. Manufacturers of proprietary products shall make available upon 72 hours
notification the services of a qualified, full time employee to aid in assuring proper
use of the product under job conditions.

3. Placing grout shall conform to temperature and weather limitations in Sections 403S
and 410S.

4. Grout shall be cured following Manufacturer’s instructions for prepackaged grout
and the requirements in Section 403S and 410S.

B. Columns, Beams and Equipment Bases:

1. After shimming base plate to proper grade, securely tighten anchor bolts. Properly
form around the base plates, allowing sufficient room around the edges for placing
the grout. Adequate depth between the bottom of the base plate and the top of
concrete base must be provided to assure that the void is completely filled with the
grout.

C. Handrails and Railings:
1. After posts have been properly inserted into the holes or sleeves, fill the annular
space between posts and sleeve with the grout. Bevel grout at juncture with post
so that moisture flows away from post.
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D. Topping Grout:

1.

6.

All mechanical, electrical, and finish work shall be completed prior to placement of
topping grout. The base slab shall be given a roughened textured surface by
sandblasting or hydro-blasting exposing the aggregates to ensure bonding to the
base slab.

Apply topping grout as shown in the Drawings; the minimum thickness of grout
topping shall be 1-inch.

The base slab shall be thoroughly cleaned and wetted prior to placing topping and
fill. No topping shall be placed until the slab is complete free from standing water.
A thin coat of neat Type II cement slurry shall be broomed into the surface of the
slab and topping shall be placed while the slurry is still wet. The topping shall be
compacted by rolling or tamping, brought to established grade, and floated.
Grouted fill for tank and basin bottoms where scraping mechanisms are to be
installed shall be screeded by blades attached to the revolving mechanism of the
equipment in accordance with the procedures outlined by the equipment
Manufacturer after the grout is brought to the established grade.

Topping grout placed on sloping slabs shall proceed uniformly from the bottom of
the slab to the top, for the full width of the placement.

The surface shall be tested with a straight edge to detect high and low spots which
shall be immediately eliminated. When the topping has hardened sufficiently, it
shall be steel troweled to a smooth surface free from pinholes and other
imperfections. An approved type of mechanical trowel may be used as an assist in
this operation, but the last pass over the surface shall be by hand-troweling. During
finishing, no water, dry cement or mixture of dry cement and sand shall be applied
to the surface.

Cure and protect the grout topping as specified in Section 410S.

E. Grout Fill

1.

2.

All mechanical, electrical, and finish work shall be completed prior to placement of
grout fill. Grout fill shall be mixed, placed, and finished as required in Section 410S.

The minimum thickness of grout fill shall be 1 inch. Where the finished surface of
grout fill is to form an intersecting angle of less than 45 degrees with the concrete
surface it is to be placed against, a key shall be formed in the concrete surface at
the intersection point. The key shall be a minimum of 3 1/2 inches wide by 1 1/2
inches deep.

The surface shall be tested with a straight edge to verify that the surface slopes
uniformly to drain and to detect high and low spots which shall be immediately
eliminated. When the grout fill has hardened sufficiently, it shall be steel troweled
to a smooth surface free from pinholes and other imperfections. During finishing,
no water, dry cement or mixture of dry cement and sand shall be applied to the
surface.

3.03 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
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labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 03740
CONCRETE REPAIR AND MODIFICATIONS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required to cut, remove, repair
or otherwise modify parts of in-place concrete.

B. Work under this Section may also be performed as a remedy for improperly or poorly
placed concrete, or concrete damaged during construction operations. Such work shall
be performed only after receiving written directions from the ENGINEER.

1.02 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM).

1. ASTM C78 - Standard Test Method for Flexural Strength of Concrete (Using Simple
Beam with Third-Point Loading)

2. ASTM C109 - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars.

3. ASTM C293 - Standard Test Method for Flexural Strength of Concrete (Using Simple
Beam With Center-Point Loading).

4. ASTM (321 - Standard Test Method for Bond Strength of Chemical-Resistant
Mortars.

5. ASTM (348 - Standard Test Method for Flexural Strength of Hydraulic-Cement
Mortars.

6. ASTM (C496 — Standard Test Method for Splitting Tensile Strength of Cylindrical
Concrete Specimens.

7. ASTM (881 — Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete.

8. ASTM (882 — Standard Test Method for Bond Strength of Epoxy-Resin Systems
Used With Concrete By Slant Shear.

9. ASTM D638 — Standard Test Method for Tensile Properties of Plastics.

10. ASTM D695 — Standard Test Method for Compressive Properties of Rigid Plastics.

11. ASTM D790 — Standard Test Methods for Flexural Properties of Unreinforced and
Reinforced Plastics and Electrical Insulating Materials.

1.03 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General Conditions
and Division 1, General Requirements.

B. Submit a Schedule of Demolition which includes the detailed methods of demolition to
be used at each location.

C. Submit a Plan of Repair for any structure that requires repair which includes the detailed
methods of repair to be utilized.
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D. Submit Manufacturer's technical literature on all product brands proposed for use. The
submittal shall include the Manufacturer's installation and/or application instructions.

E. When substitutions for acceptable brands of materials specified herein are proposed by
the CONTRACTOR, submit Manufacturer's substitutions for approval prior to delivery to
the Site. Submitted data shall demonstrate compliance with all requirements of this
Specification or deviations shall be clearly noted.

1.04 QUALITY ASSURANCE

A. No existing structure or concrete shall be shifted, cut, removed, or otherwise altered
until authorization is given by the ENGINEER.

B. No proposed or existing structure shall be repaired or otherwise altered until
authorization is given by the ENGINEER. Notify the ENGINEER of any defects in the
original construction and submit a proposed repair plan for review.

C. When removing materials or portions of existing structures and when making openings
in existing structures, all precautions shall be taken and all necessary barriers, shoring
and bracing, and other protective devices shall be erected to prevent damage to the
structures beyond the limits necessary for the new work to protect personnel, to control
dust, and to prevent damage to the structures or contents by falling or flying debris.

D. Manufacturer qualifications. The Manufacturer of the specified products shall have a
minimum of 5 years experience in the manufacture of such products, and shall have an
ongoing program to provide training and technical support for the CONTRACTOR's
personnel.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver the specified products in original, unopened containers with the Manufacturer's
name, labels, product identification, and batch numbers.

B. Store products as recommended by the Manufacturer.

PART 2 PRODUCTS
2.01 GENERAL

A. Materials shall comply with these Specifications and any applicable federal, state or local
regulations.

B. All materials used shall be approved for use in potable water facilities.

2.02 REPAIR CONCRETE

A. Use Class S concrete in accordance with Section 403S for large volume repairs unless
otherwise directed.
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2.03 REPAIR MORTAR
A. Repair mortar shall be a polymer modified prepackaged cementitious repair mortar.

B. Use an appropriate product for the specific application in accordance with all
Manufacturer’s requirements and recommendations.

C. Material Properties.

1. Compressive strength (ASTM C109):
a. 3800 psi min. at 7 days.
b. 4800 psi min. at 28 days.

2. Splitting Tensile strength (ASTM C496):
a. 500 psi min. at 28 days.

3. Flexural strength (ASTM C78):
a. 1300 psi min. at 28 days.

4. Bond strength (ASTM C882 Modified):
a. 2000 psi min. at 28 days.

5. Color to match surrounding material color which is exposed to view.

D. Acceptable Products and Manufacturers (or approved equivalent):
1. SikaTop 121 Plus as manufactured by Sika Corporation.
2. SikaTop 122 Plus as manufactured by Sika Corporation.
3. SikaTop 123 Plus as manufactured by Sika Corporation.
4. EMACO R310 CI, as manufactured by BASF.

2.04 STRUCTURAL CRACK INJECTION

A. Concrete Sealing Epoxy

1. High strength moisture insensitive epoxy system in compliance with ASTM C881,
Type 1V, Grade 3, Class B & C and with the following properties:

a. Tensile properties at 14 days (ASTM D638)
(i) Tensile strength: 5,500 psi
(i) Minimum elongation: 2%
b. Compressive properties at 28 days (ASTM D695)
(i) Compressive strength: 10,000 psi
(if) Modulus of elasticity: 300,000 psi
Flexural strength: 12,000 psi at 14 days (ASTM D790)
Compressive strength: 14,000 psi (ASTM D695)
Bond strength: 2,200 psi after 2 days (ASTM C882)
Maximum water absorption of 0.1 percent after 24 hours

2. The color of the sealing epoxy shall match the existing color of surrounding concrete
surfaces if exposed to view.

o0
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B. Epoxy Injection Resin

1.

High modulus, low viscosity epoxy crack injection system in compliance with ASTM
C881, Type 1V, Grade 1, Class B&C and with the following properties:

a. Tensile properties at 14 days (ASTM D638)
(i) Tensile strength: 5,500 psi
(i) Minimum elongation: 2%
b. Compressive properties at 28 days (ASTM D695)
(i) Compressive strength: 10,000 psi
(i) Modulus of elasticity: 300,000 psi
C. Flexural strength: 12,000 psi (ASTM D790)
d. Bond strength: 2,800 psi after 2 days (ASTM C882)
e. Maximum water absorption of 0.15 percent after 24 hours

2.05 WATERPROOFING INJECTION

A. Concrete Expansion Joint and Active Crack Sealing

1.

SikaFix HH Hydrophilic as manufactured by Sika Corporation, or approved equal.

B. Water Infiltration Under Pressure

1.

SikaFix HH+ as manufactured by Sika Corporation, or approved equal.

2.06 WATER PRESSURE LEAKAGE AND SEEPAGE WATERSTOP

A. Fast Setting Portland Cement Based Waterstop

1.

Material Properties
a. Compressive Strength (ASTM C109):
(i) 4200 psi min. at 7 days.
(i) 6800 psi min. at 28 days.
b. Tensile Strength (ASTM C496):
(i) 600 psi min. at 7 days.
(i) 700 psi min. at 28 days.

C. Setting Time (ASTM C266)

(i) Initial set of approximately 90 seconds.

d. Color

(i) Concrete gray.

2. Acceptable Products and Manufacturers

a. SikaSet Plug as manufactured by Sika Corporation or approved equivalent.

PART 3 EXECUTION

3.01 GENERAL

A. Finishes, joints, reinforcements, sealants, etc., shall be as specified in their respective
Sections of the Specifications.
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B. All commercial products specified in this Section shall be mixed and applied in strict
compliance with the Manufacturer's recommendations.

C. In all cases where concrete is repaired in the vicinity of an expansion joint or isolation
joint, the repairs shall be made to preserve the isolation between components on either
side of the joint.

D. When drilling holes in concrete for dowels or bolts, drilling shall stop if reinforcing steel
is encountered. The hole shall be relocated to avoid reinforcing and the existing hole
patched with repair mortar per this Section. Reinforcing shall not be cut. Where
possible, reinforcing locations shall be identified prior to drilling using non-destructive
methods such as "rebar locators", GPR, etc. so that drilled hole locations may be
adjusted to avoid reinforcing interference prior to drilling.

3.02 CONCRETE REMOVAL

A. General

1. Concrete specified to be left in place which is damaged by the CONTRACTOR shall
be repaired by approved means to the satisfaction of the ENGINEER at no cost.

B. Concrete Removal Equipment
1. Use sawing equipment capable of sawing concrete to the specified depth.

2. Use power driven chipping tools no heavier than a 30 Ib. class for bulk concrete
removal and no heavier than a 15 Ib. class for removal of concrete beneath
reinforcing steel or along the edges of the repair area.

3. Hydrodemolition equipment may be used with prior written approval of the
ENGINEER or via an approved Schedule of Demolition.

C. Concrete Removal Procedures and Requirements

1. Concrete removal shall be initiated by first saw cutting to a depth of 1 inch (or by
line drilling if saw cutting is not feasible) at the given removal limits. Remove
concrete to the required depth by chipping or jack-hammering, as appropriate, in
areas where concrete is to be taken out. Use the smallest equipment possible to
avoid bruising or damaging concrete outside the removal zone and in accordance
with this Section. Remove concrete in such a manner that surrounding concrete,
existing reinforcing to be left in place and existing in place equipment are not
damaged.

2. All existing reinforcing exposed during concrete removal that will be covered with
new material shall be undercut, exposing the entire perimeter of the bar, a
minimum of 1 inch or 1.5 times the maximum aggregate size of the repair material,
whichever is greater. Reinforcing to be left in place shall not be damaged during
demolition.

3.  Where existing reinforcing is exposed due to saw cutting or core drilling and no new
material is to be placed on the cut surface, a coating or surface treatment of epoxy
paste shall be applied to the entire cut surface to a thickness of 1/4 inch.
Reinforcing shall be drilled and ground to establish minimum cover requirements
prior to application of the surface treatment.
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3.03

3.04

3.05

REPAIR PREPARATION

Surface Preparation

1. Where bonding to existing surfaces, clean and remove all deteriorated materials,
dirt, oil, grease, and all other bond inhibiting materials from the surface by abrasive
blasting, grinding, etc. as approved by the ENGINEER. Irregular voids or surface
stones need not be removed if they are sound, free of laitance, and firmly
embedded into parent concrete.

2. Where bonding new concrete to existing concrete, the existing surface shall be
roughened to a minimum 1/4 inch amplitude or greater if a larger amplitude is
required by the repair material Manufacturer.

Existing Reinforcing Steel

1. Existing reinforcing which is exposed shall be cleaned by mechanical means to
remove all loose material and corrosion products before proceeding with the repair.

REPAIR EXECUTION
Install any required formwork in accordance with Section 410S.

Prior to installing the repair concrete, or mortar, clean the concrete surface and apply
mortar or epoxy bonding agents as required for Construction Joints in accordance with
Section 410S Construction Joints. Apply a hydrophilic waterstop per Section 416S for
water retaining structures or if called for in Drawings.

Install repair concrete, mortar or other repair material in accordance with all
Manufacturer’s instructions and Section 410S. In the event of a conflict between the
Manufacturer’s instructions and Section 410S, the more restrictive requirement shall

apply.

Cure the repair in accordance with all Manufacturer’s instructions and Section 410S. In
the event of a conflict between the Manufacturer’s instructions and Section 410S, the
more restrictive requirement shall apply.

EPOXY CRACK INJECTION

Flush out cracks and voids with chemical agent or chemical solvent to remove dirt and
laitance prior to epoxy injection.

Provide temporary entry ports spaced to accomplish movement of fluids between ports,
complying with Manufacturer's recommendations. Provide seal at concrete surface to
prevent epoxy leakage.

Inject epoxy into prepared ports under appropriate pressure, using equipment
appropriate for the particular application. Begin injection at lower entry port and
continue until adhesive appears at adjacent entry port; continue from port to port until
each crack is filled.

After epoxy adhesive has set, remove temporary seal and excess adhesive. Grind
surfaces smooth.
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3.06 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 04200
UNIT MASONRY

PART 1 GENERAL

1.01 SUMMARY
A. Section Includes:
1. Concrete masonry units.
2. Lintels.
3. Mortar and grout materials.
4. Reinforcement.
5. Ties and anchors.
6. Embedded flashing.
7. Accessories.
8. Mortar and grout mixes.
9. Miscellaneous masonry accessories
B. Products Installed but not Furnished under This Section:
1. Steel lintels in unit masonry.
2. Steel shelf angles for supporting unit masonry.
1.02 DEFINITIONS
A. CMU(s): Concrete masonry unit(s).
B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.
1.03 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: For the following:
1. Masonry Units: Indicate sizes, profiles, coursing, and locations of special shapes.
2. Reinforcing Steel: Indicate bending, lap lengths, and placement of unit masonry
reinforcing bars. Comply with ACI 315R. Indicate elevations of reinforced walls.
3. Fabricated Flashing: Detail corner units, end-dam units, and other special
applications.
C. Samples for Initial Selection:
1. Colored mortar.
D. Samples for Verification: For each type and color of the following:
1. Mortar samples using same sand and mortar ingredients to be used on Project,
complying with ASTM C 270.
2. Weep/cavity vents.
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3. Cavity drainage material.
Accessories embedded in masonry.

5. Grout mixes complying with the compressive strength requirements of ASTM C 476.
Include description of type and proportions of grout ingredients.

>

1.04 INFORMATIONAL SUBMITTALS

A. List of Materials Used in Constructing Mockups: List generic product hames together
with manufacturers, manufacturers' product names, model numbers, lot numbers, batch
numbers, source of supply, and other information as required to identify materials used.
Include mix proportions for mortar and grout and source of aggregates.

1. Submittal is for information only. Receipt of list does not constitute approval of
deviations from the Contract Documents unless such deviations are specifically
brought to the attention of Architect and approved in writing.

B. Material Certificates: For each type of the following:
1. Masonry units.
a. Include data on material properties material test reports substantiating
compliance with requirements.
b. For masonry units, include data and calculations establishing average net-area
compressive strength of units.

2. Integral water repellent used in CMUs.

3. Cementitious materials. Include name of manufacturer, brand name, and type.

4. Mortar admixtures.

5. Preblended, dry mortar mixes. Include description of type and proportions of
ingredients.

6. Grout mixes. Include description of type and proportions of ingredients.

7. Reinforcing bars.

8. Joint reinforcement.

9. Anchors, ties, and metal accessories.

C. Mix Designs: For each type of mortar and grout. Include description of type and
proportions of ingredients.
1. Include test reports for mortar mixes required to comply with property specification.
Test in accordance with ASTM C109/C109M for compressive strength, ASTM C1506
for water retention, and ASTM C91/C91M for air content.
2. Include test reports, in accordance with ASTM C1019, for grout mixes required to
comply with compressive strength requirement.

D. Statement of Compressive Strength of Masonry: For each combination of masonry unit
type and mortar type, provide statement of average net-area compressive strength of
masonry units, mortar type, and resulting net-area compressive strength of masonry
determined in accordance with TMS 602.

E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials,
and equipment to be used to comply with requirements.
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F. Wall Mockups: Build mockups to verify selections made under Sample submittals to
demonstrate aesthetic effects to set quality standards for materials and execution and
to set quality standards for installation.

1. Build mockups for typical exterior and interior walls in sizes approximately 48 inches
long by 48 inches high by full thickness, including face and backup wythes and
accessories.

a. Include through-wall flashing installed for a 24-inch length in corner of exterior
wall mockup approximately 16 inches down from top of mockup, with a 12-
inch length of flashing left exposed to view (omit masonry above half of
flashing).

2.  Where masonry is to match existing, erect mockups adjacent and parallel to existing
surface.

3. Protect accepted mockups from the elements with weather-resistant membrane.

4. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such
deviations by Change Order.

5. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not stored in
an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely
tied. If units become wet, do not install until they are dry.

1. Protect Type I concrete masonry units from moisture absorption so that, at the time
of installation, the moisture content is not more than the maximum allowed at the
time of delivery.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.
Do not use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained
and contamination avoided.

D. Store masonry accessories, including metal items, to prevent corrosion and
accumulation of dirt and oil.

1.06 FIELD CONDITIONS

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills
with waterproof sheeting at end of each day's work. Cover partially completed masonry
when construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover
securely in place.

2. Where one wythe of multiwythe masonry walls is completed in advance of other
wythes, secure cover a minimum of 24 inches down face next to unconstructed
wythe, and hold cover in place.
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B. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to
be left exposed or painted. Immediately remove grout, mortar, and soil that come in
contact with such masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted
and integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain
from splashing mortar and dirt onto completed masonry.

C. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated
with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry
damaged by frost or by freezing conditions. Comply with cold-weather construction
requirements contained in TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is
40 deg F and higher and will remain so until masonry has dried, but not less than
seven days after completing cleaning.

D. Hot-Weather Requirements: Comply with hot-weather construction requirements
contained in TMS 602.

PART 2 PRODUCTS
2.01 SOURCE LIMITATIONS

A. Obtain exposed masonry units, cementitious mortar components from single producer
or manufacturer.

2.02 CONCRETE MASONRY UNITS

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching
exposed faces of adjacent units unless otherwise indicated.
1. Provide special shapes for lintels, corners, jambs, sashes, movement joints,
headers, bonding, and other special conditions.

2. Provide square-edged units for outside corners unless otherwise indicated.

B. Integral Water Repellent: Provide units made with integral water repellent.

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that
does not reduce flexural bond strength. Units made with integral water repellent,
when tested in accordance with ASTM E514/E514M as a wall assembly made with
mortar containing integral water-repellent manufacturer's mortar additive, with test
period extended to 24 hours, will show no visible water or leaks on the back of test
specimen.

C. CMUs: ASTM C90, normal weight.

1. Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of 1900 psi (13.1 MPa).
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2. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
Provide Type I, moisture-controlled units.

4. Exposed Faces: Provide color and texture as selected from the Manufacturer’s full
range of standard integral colors.

w

2.03 LINTELS

A. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam
CMUs matching adjacent CMUs in color, texture, and density classification, with
reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels
before handling and installing. Temporarily support built-in-place lintels until cured.

2.04 MORTAR MATERIALS

A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for
cold-weather construction. Provide natural color or white cement as required to produce
mortar color indicated.

1. Alkali content will not be more than 0.1 percent when tested in accordance with
ASTM C114.

B. Hydrated Lime: ASTM C207, Type S.

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime
containing no other ingredients. Complying with ASTM C 150, Type I or Type III, and
hydrated lime complying with ASTM C 207.

D. Do not use Masonry Cement or Mortar Cement.

E. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded
for use in mortar mixes and complying with ASTM C979/C979M. Use only pigments with
a record of satisfactory performance in masonry mortar.

F. Aggregate for Mortar: ASTM C144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural
sand or crushed stone.

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing
the No. 16 sieve.

3.  White-Mortar Aggregates: Natural white sand or crushed white stone.

4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to
produce required mortar color.

G. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying
with ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry
mortar of composition indicated.

H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use
with CMUs containing integral water repellent from same manufacturer.

L. Water: Potable.
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2.05 REINFORCEMENT
A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615MGrade 60 (Grade 420).

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning
masonry unit cells and to hold reinforcing bars in center of cells. Units are formed from
0.148-inch steel wire, hot-dip galvanized after fabrication. Provide units designed for
number of bars indicated.

Interior Walls: Hot-dip galvanized carbon steel.

Exterior Walls: Hot-dip galvanized carbon steel.

Wire Size for Side Rods: 0.148-inch diameter.

Size for Cross Rods: 0.148-inch diameter.

Wire Size for Veneer Ties: 0.148-inch diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.
Provide in lengths of not less than 10 ft. (3 m), with prefabricated corner and tee
units.

8. Ladder type with one side rod at each face shell of hollow masonry units more than
4 inches wide, plus one side rod at each wythe of masonry 4 inches wide or less.

Nouhwhe=

2.06 TIES AND ANCHORS

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least
a 5/8-inch cover on outside face.

B. Materials: Provide ties and anchors specified in this article that are made from materials
that comply with the following unless otherwise indicated:

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A1064/A1064M, with ASTM
A153/A153M, Class B-2 coating.

2. Stainless Steel Wire: ASTM A580/A580M, Type 304.

C. Corrugated-Metal Ties: Metal strips not less than 7/8 inch wide with corrugations having
a wavelength of 0.3 to 0.5 inch and an amplitude of 0.06 to 0.10 inch made from 0.0336-
inch thick steel sheet, galvanized after fabrication.

2.07 EMBEDDED FLASHING

A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet
Metal Manual" and as follows:
1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304 Type 316, 0.016 inch
thick.
2. Fabricate continuous flashings in sections 96 inches long minimum, but not
exceeding 12 ft. Provide splice plates at joints of formed, smooth metal flashing.

B. Solder and Sealants for Sheet Metal Flashings.

1. Solder for Stainless Steel: ASTM B32, Grade Sn60, with acid flux of type
recommended by stainless steel sheet manufacturer.
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2. Elastomeric Sealant: ASTM C920, chemically curing urethane, polysulfide or silicone
sealant; of type, grade, class, and use classifications required to seal joints in sheet
metal flashing and remain watertight.

2.08 ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from
neoprene.

B. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type 1
(No. 15 asphalt felt).

2.09 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless
otherwise indicated.

1. Do not use calcium chloride in mortar or grout.

2. Use portland cement-lime mortar unless otherwise indicated.

3. Add cold-weather admixture (if used) at same rate for all mortar that will be
exposed to view, regardless of weather conditions, to ensure that mortar color is
consistent.

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend
ingredients before delivering to Project site.

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the
following types of mortar for applications stated unless another type is indicated or
needed to provide required compressive strength of masonry.

1. For masonry below grade or in contact with earth, use Type M.

2. For reinforced masonry, use Type N.

3. For exterior, above-grade, load-bearing, nonload-bearing walls, and parapet walls;
for interior load-bearing walls; for interior nonload-bearing partitions; and for other
applications where another type is not indicated, use Type N.

D. Pigmented Mortar: Use colored cement product or select and proportion pigments with
other ingredients to produce color required. Do not add pigments to colored cement
products.

1. Pigments shall not exceed 10 percent of portland cement by weight.

2. For carbon-black pigment and portland cement-lime mortar, not more than 2
percent.
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PART 3 EXECUTION

3.01 EXAMINATION
A. Examine conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.
1. For the record, prepare written report, endorsed by Installer, listing conditions
detrimental to performance of the Work.
2. Verify that foundations are within tolerances specified.
3. \Verify that reinforcing dowels are properly placed.
4. Verify that substrates are free of substances that impair mortar bond.
B. Before installation, examine rough-in and built-in construction for piping systems to
verify actual locations of piping connections.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION, GENERAL
A. Thickness: Build cavity and composite walls and other masonry construction to full
thickness shown. Build single-wythe walls to actual widths of masonry units, using units
of widths indicated.
B. Build chases and recesses to accommodate items specified in this and other Sections.
C. Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match construction immediately adjacent to opening.
D. Use full-size units without cutting if possible. If cutting is required to provide a
continuous pattern or to fit adjoining construction, cut units with motor-driven saws;
provide clean, sharp, unchipped edges. Allow units to dry before laying unless wetting
of units is specified. Install cut units with cut surfaces and, where possible, cut edges
concealed.
E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors
and textures. Mix units from several pallets or cubes as they are placed.
F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing
masonry.
G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq.
in. (30 g/194 sq. cm) per minute when tested in accordance with ASTM C67/C67M.
Allow units to absorb water so they are damp but not wet at time of laying.
3.03 TOLERANCES
A. Dimensions and Locations of Elements:
1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch
or minus 1/4 inch.
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2. For location of elements in plan, do not vary from that indicated by more than plus
or minus 1/2 inch.

3. For location of elements in elevation, do not vary from that indicated by more than
plus or minus 1/4 inch in a story height or 1/2 inch total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more
than 1/4 inch in 10 ft., or 1/2-inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not
vary from level by more than 1/8 inch in 10 ft., 1/4 inch in 20 ft., or 1/2-inch)
maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10
ft., 3/8 inch in 20 ft., or 1/2-inch maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10
ft., 1/4 inch in 20 ft., or 1/2-inch maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 ft.,
3/8 inch in 20 ft., or 1/2-inch maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than
1/4 inch in 10 ft., or 1/2-inch maximum.

C. Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8
inch, with @ maximum thickness limited to 1/2 inch.

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses
by more than 1/8 inch.

3. For head and collar joints, do not vary from thickness indicated by more than plus
3/8 inch or minus 1/4 inch.

4. For exposed head joints, do not vary from thickness indicated by more than plus or
minus 1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by
more than 1/8 inch.

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight
line by more than 1/16 inch from one masonry unit to the next.

3.04 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform
joint thicknesses and for accurate location of openings, movement-type joints, returns,
and offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and,
where possible, at other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions
at corners or jambs.

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping
not less than 4 inches. Bond and interlock each course of each wythe at corners. Do not
use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.
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D. Stopping and Resuming Work: Stop work by stepping back units in each course from
those in course below; do not tooth. When resuming work, clean masonry surfaces that
are to receive mortar, remove loose masonry units and mortar, and wet brick if required
before laying fresh masonry.

E. Built-in Work: As construction progresses, build in items specified in this and other
Sections. Fill in solidly with masonry around built-in items.

F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer
of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout
into core.

G. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels,
posts, and similar items unless otherwise indicated.

H. Build nonload-bearing interior partitions full height of story to underside of solid floor or
roof structure above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure
above.

2. Fasten partition top anchors to structure above and build into top of partition. Grout
cells of CMUs solidly around plastic tubes of anchors, and push tubes down into
grout to provide 1/2-inch clearance between end of anchor rod and end of tube.
Space anchors 48 inches o.c. unless otherwise indicated.

3.05 MORTAR BEDDING AND JOINTING

A. Lay CMUs as follows:
1. Bed face shells in mortar and make head joints of depth equal to bed joints.
2. Bed webs in mortar in all courses of piers, columns, and pilasters.
3. Bed webs in mortar in grouted masonry, including starting course on footings.
4

Fully bed entire units, including areas under cells, at starting course on footings
where cells are not grouted.

5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed
anchors and ties in mortar.

B. Lay solid masonry units with completely filled bed and head joints; butter ends with
sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints
or slush head joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than
joint thickness unless otherwise indicated.

1. For glazed masonry units, use a nonmetallic jointer 3/4 inch or more in width.

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other
than paint) unless otherwise indicated.

3.06 CAVITY WALLS

A. Bond wythes of cavity walls together as follows:
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1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints.

a. Where bed joints of both wythes align, use ladder-type reinforcement
extending across both wythes.

b. Where bed joints of wythes do not align, use adjustable-type (two-piece-type)
reinforcement with continuous horizontal wire in facing wythe attached to ties.

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel
beds away from cavity, to minimize mortar protrusions into cavity. Do not attempt to
trowel or remove mortar fins protruding into cavity.

3.07 MASONRY-JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover
of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum
of 6 inches.

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

Provide continuity at wall intersections by using prefabricated T-shaped units.

O 0 o

Provide continuity at corners by using prefabricated L-shaped units.

E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners,
returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

3.08 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces
structural steel or concrete, to comply with the following:

1. Provide an open space not less than 1/2 inch wide between masonry and structural
steel or concrete unless otherwise indicated. Keep open space free of mortar and
other rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to
structure.

3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36
inches o.c. horizontally.

3.09 CONTROL AND EXPANSION JOINTS

A. General: Install control- and expansion-joint materials in unit masonry as masonry
progresses. Do not allow materials to span control and expansion joints without
provision to allow for in-plane wall or partition movement.

B. Form control joints in concrete masonry as follows:
1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control
joint. Fill resultant core with grout, and rake out joints in exposed faces for
application of sealant.
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3.10

3.11

3.12

LINTELS
Install steel lintels where indicated.

Provide masonry lintels where indicated and where openings of more than 12 inches for
brick-size units and 24 inches for block-size units are indicated without structural steel
or other supporting lintels.

Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.
REINFORCED UNIT MASONRY

Temporary Formwork and Shores: Construct formwork and shores as needed to support

reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry
as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout.
Brace, tie, and support forms to maintain position and shape during construction
and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and that of other loads that may be placed on
them during construction.

Placing Reinforcement: Comply with requirements in TMS 602.

Grouting: Do not place grout until entire height of masonry to be grouted has attained

enough strength to resist grout pressure.

1. Comply with requirements in TMS 602 for cleanouts and for grout placement,
including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches.

REPAIRING, POINTING, AND CLEANING

Remove and replace masonry units that are loose, chipped, broken, stained, or
otherwise damaged or that do not match adjoining units. Install new units to match
adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant
application, where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as

follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape
hoes or chisels.
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3.13

3.14

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes. Obtain Architect's approval of sample cleaning before
proceeding with cleaning of masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by
covering them with liquid strippable masking agent or polyethylene film and
waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly
by rinsing surfaces thoroughly with clear water.

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-
4A.

MASONRY WASTE DISPOSAL

Salvageable Materials: Unless otherwise indicated, excess masonry materials are
Contractor's property. At completion of unit masonry work, remove from Project site.

Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or
soil-contaminated sand, waste mortar, and broken masonry units, by crushing and
mixing with fill material as fill is placed.

1. Crush masonry waste to less than 4 inches in each dimension.

2. Do not dispose of masonry waste as fill within 18 inches of finished grade.

Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as
fill, as described above or recycled, and other masonry waste, and legally dispose of off
Owner's property.

MEASUREMENT AND PAYMENT

All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 05051
ANCHOR BOLTS

PART 1 GENERAL

1.01

A.

1.02

O 0 W »

1.03

SCOPE OF WORK

This section specifies anchor bolts and embedded anchorages into concrete.
RELATED WORK

Division 3 — Concrete

Division 5 — Metals

Division 11 — Equipment

Division 15 — Mechanical

Coordinate work of this section with all other sections to obtain a proper installation.
Review all Drawings and specifications for additional requirements for anchor bolts and
anchorages.

REFERENCE STANDARDS

American Institute of Steel Construction (AISC).

1. AISC 303: Code of Standard Practice for Structural Steel Buildings and Bridges.
2. AISC 360: Specifications for Structural Steel Buildings.

3. Steel Construction Manual.

American Concrete Institute (ACI)
1. ACI 318: Building Code Requirements for Structural Concrete
2. ACI 350: Code Requirements for Environmental Engineering Concrete Structures

International Code Council
1. International Building Code (IBC)

American Society of Civil Engineers (ASCE)
1. ASCE-7: Minimum Design Loads for Buildings and Other Structures

American Society for Testing and Materials (ASTM):

1. ASTM A36 — Standard Specification for Carbon Structural Steel.

2. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products.

3. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

4. ASTM A193 — Standard Specification for Alloy-Steel and Stainless Steel Bolting for
High Temperature or High Pressure Service and Other Special Purpose Applications.
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9.

10.

11.

12.

ASTM A194 - Standard Specification for Carbon and Alloy Steel Nuts for Bolts for
High Pressure or High Temperature Service, or Both.

ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded
Rod 60,000 PSI Tensile Strength.

ASTM A325 — Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength.

ASTM A490 — Standard Specification for Structural Bolts, Alloy Steel, Heat Treated,
150 ksi Minimum Tensile Strength.

ASTM A563 — Standard Specification for Carbon and Alloy Steel Nuts.

ASTM A780 — Standard Practice for Repair of Damaged and Uncoated Areas of Hot-
Dip Galvanized Coatings.

ASTM F593 — Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and
Studs.

ASTM F594 — Standard Specification for Stainless Steel Nuts.

1.04 SUBMITTALS

A. Shop Drawings:

1.

Submit shop drawings as specified in Division 1, General Provisions. Give sufficient
detail to permit anchor bolt installation without referring to design Drawings.
Drawings must include all anchor bolts and embedded anchorages, bolt setting and
erection templates.

Provide Manufacturer’s specifications, load tables and installation instructions.
Erection drawings shall be sealed by a Licensed Professional Engineer in the State
in which the project is will be built.

Provide a letter sealed by a Licensed Professional Engineer in the State of Texas
stating that all anchor bolts and anchorages not specifically shown on the structural
Drawings are adequate for the application and meet all design requirements in the
Drawings and referenced codes.

1.05 PRODUCT DELIVERY AND STORAGE

A. If materials must be stored, keep them off the ground and clean, free of dirt, mud,
grease or oil. Protect bolts and anchorages from corrosion and/or deterioration.

PART 2 PRODUCTS

2.01 DESIGN CRITERIA

A. When the size, length, and material or load carrying capacity of the anchor bolts or
anchorages are not shown in the Drawings, provide the following:

1.

2.
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For cast-in-place anchor bolts or anchorages:

a. Provide the material type, size, length, and arrangement required to resist all
loads and load combinations given in the latest version of the IBC Building
Code, ASCE-07 and the Drawings. In the case of conflicting requirements, the
most restrictive requirements will control.

For post-installed anchor bolts or anchorages:
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a. Provide the material type, size, length, minimum embedment and arrangement
required to resist all loads and load combinations given in the latest version of
the IBC Building Code, ASCE-07 and the Drawings. In the case of conflicting
requirements, the most restrictive requirements will control.

b. Provide required adhesive and installation requirements.

2.02 MATERIALS
A. Anchor Bolts:

1. Provide anchor bolts as shown in the Drawings.

2. Provide stainless steel anchor bolts and hardware complying with ASTM F593, AISI
Type 316 headed with stainless steel nuts and washers.

3. For equipment, provide 316 stainless steel anchor bolts that meet the
Manufacturer’s requirements for size and strength. Comply with Manufacturer’s
requirements for embedment length and projection.

4. Protect threads and shank from damage during placement of concrete, installation
of equipment and erection of structural steel.

B. Adhesive Anchors:

1. Provide stainless steel adhesive anchors and hardware complying with ASTM F593,
Condition CW, AISI Type 316 headed with stainless steel nuts and washers.

2. Adhesive system shall be Hilti HIT-HY200 adhesive by Hilti or approved equal.

3. Embedment depth of the anchor shall provide pullout strength equal to the
allowable tensile capacity of the anchor, unless otherwise noted in the Drawings.
Reduction in pullout strength due to spacing and edge distances shall be made.

C. Expansion Anchors

1. Expansion anchors will not be allowed structural connections unless specifically
called for in the Drawings.

2. Where expansion anchors are called for in other sections, provide Type 316
stainless steel expansion anchors.

a. Kwik Bolt by Hilti
b. Easy-Set by Simpson
PART 3 EXECUTION
3.01 INSTALLATION
A. Assure that embedded items are protected from damage and are not filled in with
concrete.
B. Set bolts as show in the Drawings or as required using templates or other devices to
insure accurate placement and to prevent drift during concrete placement.
C. Fully consolidate plastic concrete around anchor bolts per the requirements Division 3

Specifications.
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D. For adhesive anchors and adhesive materials, CONTRACTOR shall comply with all
Manufacturer’s installation instructions. Properly clean out holes per Manufacturer’s
required procedures prior to installation of adhesive.

3.02 CLEANING
A. After Embedding concrete is placed, remove protection and clean bolts and inserts.

3.03 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 05500
MISCELLANEOUS METAL FABRICATIONS
PART 1 GENERAL

1.01 SCOPE OF WORK

A. This section specifies metal elements including but not limited to the following. All
items listed are not necessarily included in the project, see Project Drawings for
specific project requirements.

1. Shelf angles.

2. Steel framing and supports for equipment and where framing and supports are
not specified in other Sections.

3. Pipe bollards.

Prefabricated access hatches.

5. Aluminum construction, including:
a. Aluminum ladders.
b. Aluminum handrails and railings.
C. Aluminum stairs and platforms.

o

1.02 RELATED WORK

A. Division 3 — Concrete

B. Division 5 — Metals

C. Division 9 - Coatings
1.03 REFERENCE STANDARDS

A. International Code Council
1. International Building Code (IBC)

B. American Society of Civil Engineers (ASCE)
1. ASCE-7: Minimum Design Loads for Buildings and Other Structures

C. The Aluminum Association
1.  Aluminum Design Manual.

D. American Institute of Steel Construction (AISC).
1. Specifications for the Design, Fabrication and Erection of Structural Steel for
Buildings.
2. Steel Construction Manual.
3. Code of Standard Practice.
4. Design Guide 27 — Structural Stainless Steel.

E. American Welding Society (AWS):
1. D1.1 Structural Welding Code - Steel.

AUST1600646.01 05500-1 05/26/21
HORNSBY BEND BMP CENTRIFUGES MISCELLANEOUS METAL FABRICATIONS



2.
3.
4.

D1.2 Structural Welding Code — Aluminum
D1.3 Structural Welding Code — Sheet Steel
D1.6 Structural Welding Code — Stainless

F. American Society for Testing and Materials (ASTM):

1.
2.
3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
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ASTM A36 - Standard Specification for Carbon Structural Steel.

ASTM A48 - Standard Specification for Gray Iron Castings.

ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless.

ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-
Finished.

ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

ASTM A193 - Standard Specification for Alloy-Steel and Stainless Steel Bolting for
High Temperature or High Pressure Service and Other Special Purpose
Applications.

ASTM A240 — Chromium and Chromium-Nickel Stainless Steel Plate, Sheet and
Strip for pressure Vessels and General Applications.

ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes.

ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded
Rod 60,000 PSI Tensile Strength.

ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength.

ASTM A490 - Standard Specification for Structural Bolts, Alloy Steel, Heat Treated,
150 ksi Minimum Tensile Strength.

ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes.

ASTM A572 - Standard Specification for High-Strength Low-Alloy Columbium-
Vanadium Structural Steel.

ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A780 - Standard Practice for Repair of Damaged and Uncoated Areas of
Hot-Dip Galvanized Coatings.

ASTM A992 - Standard Specification for Structural Steel Shapes.

ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, Solution Hardened, and Bake Hardenable.

ASTM A1011 - Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with
Improved Formability, and Ultra-High Strength.

ASTM B26, Specification for Aluminum and Aluminum-Alloy Sand Castings.

ASTM B136, Method for Measurement of Stain Resistance of Anodic Coatings on
Aluminum.
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22. ASTM B137, Test Method for Measurement of Coating Mass Per Unit Area of
Anodically Coated Aluminum.

23. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.

24. ASTM B210, Specification for Aluminum and Aluminum-Alloy Drawn Seamless
Tubes.

25. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes.

26. ASTM B241, Specification for Aluminum and Aluminum-Alloy Seamless Pipe and
Seamless Extruded Tube.

27. ASTM B244, Test Method for Measurement of Thickness of Anodic Coatings on
Aluminum and of Other Nonconductive Coatings on Nonmagnetic Basis Metals
with Eddy-Current Instruments.

28. ASTM B247, Specification for Aluminum and Aluminum-Alloy Die Forgings, Hand
Forgings, and Rolled Ring Forgings.
29. ASTM B429, Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.

30. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and
Studs.

G. The American Society of Safety Engineers (ASSE)

1. ASSE A1264.1, Safety Requirements for Workplace Walking/Working Surfaces &
Their Access; Workplace Floor, Wall & Roof Openings; Stairs & Guardrails Systems

H. The Coatings Society (SSPC):
1. SSPC Painting Manual, Volumes 1 & 2.

L. Research Council on Riveted and Bolted Structural Joints (RCRBSJ):
1. Specification for Structural Joints Using ASTM A325 or A490 Bolts.

J. United States Department of Labor:

1. OHSA Regulations (Standards - 29 CFR); Part 1926 - Safety and Health
Regulations for Construction.

1.04 SUBMITTALS

A. Shop Drawings:

1. Submit shop drawings as specified in Division 1, General Provisions.

2. Submit detailed shop drawings showing sizes of members, method of assembly,
anchorage, and connection to other members for approval prior to fabrication.

3. Provide a letter sealed by a Licensed Professional Engineer in the State which the
project will be built stating that all connections not specifically shown on the
design structural Drawings have been designed and detailed under their
supervision.

B. Certificates: Submit certified mill reports from the material supplier. Reports must
provide heat or melt number mill analysis and test results for structural steel. If
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reports are not submitted or if the material cannot be positively identified and directly
related to the reports, material quality tests will be required at no cost to the OWNER.

1.05 COORDINATION

A. The Work of this Section shall be completely coordinated with the Work of other
Sections. Verify at the Site the dimensions and the Work of other trades adjoining
items of Work in this Section before fabricating or installing the items specified.

B. Furnish to the pertinent trades all items included under this Section that are to be built
into the Work of other Sections.

1.06 PRODUCT DELIVERY AND STORAGE

A. Schedule material delivery so that items may be installed promptly after arrival.

B. If materials must be stored, keep them off the ground and clean, free of dirt, mud,
grease or oil. Store in such a manner to avoid member distortion. Protect steel from
corrosion and/or deterioration.

PART 2 PRODUCTS
2.01 GENERAL

A. For metal fabrications exposed to view in the completed Work, provide materials with
smooth, flat surfaces without blemishes. Do not use materials with exposed pitting,
seam marks, roller marks, rolled trade names, or roughness.

2.02 ALUMINUM
A. Materials
1. Aluminum structural shapes, bars and plates:
a. Alloy 6061-T6.
2. Extruded aluminum pipe:
a. Alloy 6063-T6 or 6061-T6.
3. Aluminum Castings:
a. Alloy 535.
4. Stainless steel fasteners:
a. ASTM 276, Type 316.

B. Fabrication
1. Follow general fabrication requirements elsewhere in this Section.

2. Fabricate miscellaneous aluminum shapes and plates as shown. Furnish welded
and mitered angle frames and other fabrications complete with welded anchors
attached. Furnish all miscellaneous aluminum shown but not otherwise detailed.
Structural shapes and extruded items shall comply with the dimensions on the
Drawings within the tolerances published by the Aluminum Association.

3. Weld aluminum work on the unexposed side when possible in order to prevent
pitting or discoloration of exposed aluminum surfaces.
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Finishes

1. All exposed aluminum surfaces shall have fabricator’s standard mill finish unless
otherwise specified. Apply a coat of methacrylate lacquer to all aluminum before

shipment.
2.03 FERROUS METALS
A. Structural Steel:

1. All rolled structural shapes, plates and bars must meet the standards for ASTM
A992 and ASTM A572, Grade 50.

2. Clip angles, stiffeners, plates and other detail items must conform to standards of
the main member to which the items are attached unless noted otherwise.

B. Steel Pipe
1. Conform to ASTM A53, Type E or S, Grade B, welded or seamless. No hydrostatic
tests required.
C. Structural steel tubing:
1. Conform to ASTM A500, Grade B, with minimum yield strength of 46,000 psi.
D. Stainless Steel:

1. Use the stainless steel grade indicated on the Drawings (304 or 316). Where the
grade is not specified use AISI 316. Use a weldable (304L or 316L) grade of
stainless steel for welded items.

2. For all stainless steel, required yield strength is 50,000 psi unless otherwise noted
in the Drawings.

E. Slotted Channel Framing:

1. Galvanized steel cold-formed metal channels with flange edges returned toward
web and with 9/16-inch wide slotted holes in webs at 2 inches on center.

2. Channel width:

a. as indicated on the Drawings.

3. Channel depth:

a. as indicated on the Drawings.
F. Gray-Iron Castings:

1. Gray iron castings conforming to ASTM A48, Class 30 unless another class is

indicated or required by structural loads.
2.04 FASTENERS:
A. Provide ASTM F593, Type 316 fasteners for exterior use or when called for in the

Drawings.

B. Structural Steel Bolts, Nuts & Washers
1. Bolts & Nuts:
a. Use high-strength bolts, conforming to ASTM A325 with hex nuts.
2. Washers
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2.05

2.07

a. plain washers, use round, carbon steel, ASME B18.22.1.
b. lock washers, use helical, spring type, carbon steel , ASME B18.22.1.

SHELF ANGLES

Fabricate shelf angles from steel angles of sizes indicated and for attachment to
concrete framing. Provide horizontally slotted holes to receive 3/4-inch bolts, spaced
not more than 6 inches from ends and 24 inches o.c., unless otherwise indicated in
the Drawings.

For cavity walls, provide vertical channel brackets to support angles from backup
masonry and concrete. Align expansion joints in angles with indicated control and
expansion joints in cavity-wall exterior wythe.

Galvanized shelf angles to be installed in exterior walls.

Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles
to cast-in-place concrete unless otherwise indicated in the Drawings.

PIPE BOLLARDS

Fabricate pipe bollards from Schedule 80 steel pipe. Cap bollards consistent with
details in the Drawings.

Where indicated, fabricate bollards with steel baseplates for bolting to concrete slab.
Drill baseplates at all four corners for anchor bolts. Base plate and anchor bolts size
shall be as shown on Drawings. Where bollards are to be anchored to sloping
concrete slabs, angle base plates for plumb alignment of bollards.

PREFABRICATED ACCESS HATCHES

Hatches:
1. General Requirements:

a. Provide prefabricated access hatches of the sizes and types shown on the
Drawings.

Door leaf(s) shall be aluminum diamond plate as shown on Drawings.

C. Unless otherwise noted on the Drawings, use pivot torsion bars for
counterbalance or spring operators for easy operation. Doors shall open to
90 degrees with automatic door hold open and shall be provided with a grip
handle to release the cover for closing.

d. Hardware shall be durable and corrosion resistant with Type 316 stainless
steel hardware used throughout. Provide removable lock handle.

e. Provide factory mill finish and bituminous coating to the exterior of the
frames. Where specified to be watertight, a 1-1/2-inch drainage coupling
shall be provided in the perimeter channel frame.

f. Break bond between dissimilar metals using a heavy coat of alkali resistant
bituminous paint, or other coating recommended by the Manufacturer that
will provide equivalent protection. Otherwise, hatches used at exposed
exterior locations shall be weather stripped or sealed to resist penetration of
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water. Embedded frame with embedment anchors shall be supplied by the
hatch Manufacturer.

g. Manufacturers shall provide access hatch with aluminum safety grating panel
installed beneath access covers to provide additional protection against fall
through accidents when the cover is left in the open position. The aluminum
grating panel shall be designed, anchored, etc., by Hatch Manufacturer.

Load Requirements:
a. Pedestrian Access Only:

(i) Hatches subjected to pedestrian access only shall be designed to
withstand an unfactored live load of 300 pounds per square foot.

b. Vehicular Access:

(i) Hatches subjected to vehicular traffic shall be designed to withstand an
unfactored concentrated wheel loading (live load) of 16,000 Ibs or an
unfactored live load of 300 pounds per square foot, whichever produces
the greatest stresses.

Acceptable Manufacturers: Subject to compliance with requirements, provide
prefabricated roof hatch units by one of the following:

a. Halliday Products, Inc., Orlando, FL.
b. Bilco Company; New Haven, CT.

(i) Type ] for Single Leaf.

(i) Type ID for Double Leaf.

B. Roof Scuttles: Materials and Fabrication

1.

AUST1600646.01

General Requirements:

a. Provide prefabricated roof scuttles of the sizes and types shown on the
Drawings.

Cover:

a. Galvanized steel with 3-inch bedded flange, neatly welded. Curb shall be 12-
inch in height and galvanized steel.

b. Cover shall be equipped with an automatic hold-open arm complete with vinyl
grip handle to permit easy release.

¢. Equip units with complete hardware set including padlock, and both interior
and exterior hatch handles. All hardware shall be Type 316 stainless steel.

Provide factory mill finish and bituminous coating to the exterior of the frames.
Break bond between dissimilar metals as specified for Hatches.

Roof Scuttles shall be weather stripped or sealed to resist penetration of water as
required. Embedded frame with embedment anchors shall be supplied by the
Manufacturer.

Acceptable Manufacturers: Subject to compliance with requirements, provide
prefabricated roof scuttle units by one of the following:

a. Halliday Products, Inc., Orlando, FL.
b. Bilco Company; New Haven, CT.
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2.08

ALUMINUM LADDERS

A. Performance Criteria
1. Fixed ladders and side extensions shall meet the load requirements of ASCE-7,
Section 4.5.4.
2. Fixed ladders and accessories shall be certified as meeting current requirements
of IBC, ASCE-7 and OSHA.
B. Materials:
1. Side Rails/Safety Cages, Rail Extension, and Platform:
a. Aluminum plates, alloy 6061-T6
b. Aluminum extrusions, alloy 6063-T5.
2. Rungs:
a. Knurled or serrated aluminum bars, 1.25-inch in square section, alloy 6061-
T6.
b. Weld size and filler material shall meet required design strength.
3. Rail Extension:
a. Minimum 3'-6" above the landing and shall be fitted with deeply serrated,
square, tubular grab rails.
4. Safety cage:
a. Provide safety cage on all ladders over 20 feet unless otherwise noted in the
Drawings.
5. Landing Platform:
a. Provide at 30 foot intervals above the bottom of the ladder, complete with 1-
1/2 inch or greater diameter tubular aluminum guard rails and decks of
serrated aluminum treads.
6. Wall/Floor Support Brackets.:
a. Aluminum plates, alloy 6061-T6.
b. 316 SS fasteners/rigid attack/locking.
C. Acceptable Manufacturers:
1. O'Keefe’s.
2. Alaco.
D. Ladder safety post extensions
1. Each fixed ladder occurring below a hatch door shall be provided with an attached
telescoping safety post extension of aluminum construction. Unit shall be
completely assembled with stainless steel fasteners and brackets for securing to
the ladder rungs provided by the Manufacturer.
2. Acceptable Manufacturers: Bilco - Ladder Up Safety Post, Model 2; or equal.
2.09 ALUMINUM HANDRAILS & RAILINGS
A. General:
1. Comply with handrail and railing system details shown on the Drawings. Provide
fabricator's standard details for conditions not shown on the Drawings and for
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general system assembly, unless otherwise specified. All details shown are typical;
similar details apply to similar conditions, unless specifically otherwise shown on
the Drawings.

2. Where details show post location requirements at or near end of runs, uniformly
space intermediate posts as required to meet loading and deflection criteria
specified, but not greater than maximum spacing specified. Where posts are
shown at straight walkways and other locations where railing is provided on each
side, locate railing system posts opposite each other; do not stagger.

3. Where sizes are shown on the Drawings, the sizes shown shall be considered
minimum. Increase size to comply with required system performance criteria
loadings and minimum safety factor specified.

4. CONTRACTOR may propose alternative proprietary handrail system for
ENGINEER’s approval. The proposed system shall meet all performance criteria
and code requirements within or referenced by this Specification.

B. Allowable Tolerances:

1. Limit variation of cast-in-place inserts, sleeves and field-drilled anchor and
fastener holes to the following:

a. Spacing: £3/8-inch.
b. Alignment: £1/4-inch.
C. Plumbness: £1/8-inch.
2. Minimum Handrails and Railings Systems Plumb Criteria:

a. Limit variation of completed handrail and railing system alignment to 1/4-inch
in 12 feet - 0 inches with posts set plumb to within 1/16-inch in 3 foot - 0
inches.

b. Align rails so variations from level for horizontal members and from parallel
with rake of stairs and ramps for sloping members do not exceed 1/4-inch in
12 feet - 0 inches.

3. Provide "pencil-line" thin butt joints.

C. Performance Criteria:

1. Handrails, toeboards and all other related components shall meet:
a. Code requirements of IBC Section 1012
b. Load requirements of ASCE-7, Section 4.5.1.
Cc. OSHA Regulations Standard 1926.502.

2. [If there is a conflict between code requirements the more stringent requirements
shall apply.

3. Handrails, toeboards and all related components shall be certified as meeting all
current requirements of IBC, ASCE-7 and OSHA.

D. Expansion Joints:

1. Provide adequate expansion joints within the railing system to accommodate
thermal movements by a material temperature range of 120F to OF without
warping or bowing of system components. Distance between expansion joints
shall be based on providing a 1/4-inch wide joint at 70F, which accommodates a
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movement of 150 percent of the calculated amount of movement for the specified
temperature range.

2. Provide expansion joints in handrail and railing systems where systems cross
expansion joints in structure.

E. Materials:
1. Aluminum structural shapes, bars and plates:
a. Alloy 6061-T6.
2. Extruded aluminum pipe:
a. Alloy 6063-T6 or 6061-T6.
3. Aluminum Castings:
a. Alloy 535.
4. All materials shall be provided with an anodized finish.

F. Gates:

1. Hinges: Provide two self-closing aluminum hinges for each railing system gate
shown on the Drawings.

2. Latches and Stops: Provide one latch and stop with rubber bumper and 1-inch
diameter plastic knob for each railing system gate shown on the Drawings.

G. Fabrication:
1. Close aluminum pipe ends by using prefabricated fittings.
2. Remove burrs from all exposed edges.
3. Weep Holes:
a. Fabricate joints, which will be exposed to the weather so as to exclude water.

b. Provide 1/4-inch diameter weep holes at the lowest possible point on all
handrail and railing systems posts.

c. Provide pressure relief holes at closed ends of handrail and railing systems.

4. All railing system posts shall be provided with a circular profile solid reinforcing
bar with outside diameter equal to inside diameter of post. Each post shall receive
one reinforcing bar.

2.10 GALVANIZING

A. Hot-dipped zinc coat structural items specifically designated as galvanized after
fabrication. Conform to the applicable standard, ASTM A123 or ASTM A153.

B. Use repair coating which conforms to ASTM A780. Acceptable products include:
1. Carboline Carbo Zinc No. 11.
2. Galv-Weld Products Galv-Weld Alloy.
3. Koppers Organic Zinc coating.

C. Unless otherwise noted all structural steel shall be galvanized.
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2.11

FABRICATION

Begin fabrication of items only after shop drawings have been reviewed with no
exceptions taken. Fabricate according to industry reference standards, codes, and
these specifications unless directed or shown otherwise.

Preassemble items in shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations.
Use connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

Shear and punch metals cleanly and accurately. Remove burrs.

Ease exposed edges to a radius of approximately 1/32-inch (1 mm), unless otherwise
indicated. Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended

so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

Provide for anchorage of type indicated; coordinate with supporting structure.
Fabricate and space anchoring devices to secure metal fabrications rigidly in place and
to support indicated loads.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

Fabricate joints that will be exposed to weather in a manner to exclude water, or
provide weep holes where water may accumulate.

Allow for thermal movement resulting from the following maximum change (range) in
ambient and surface temperatures by preventing buckling, opening up of joints,
overstressing of components, failure of connections, and other detrimental effects.
Base engineering calculation on surface temperatures of materials due to both solar
heat gain and nighttime-sky heat loss. Temperature Change (Range): 120 deg F (67
deg C), ambient; 180 deg F (100 deg C), material surfaces.

Form exposed work true to line and level with accurate angles and surfaces and
straight sharp edges.

Remove sharp or rough areas on exposed traffic surfaces.
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L. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners where possible. Use exposed fasteners of type indicated or, if not indicated,
Phillips flat-head (countersunk) screws or bolts. Locate joints where least conspicuous.

2.12 WELDING

A. Perform welding in accord with the AWS reference standard. Use procedures such as
preheat or interpass temperature as recommended by AWS standards.

B. All shop and field welding must be performed by qualified welders who hold current
welding certificates.

C. Surfaces to be welded must be free of loose scale, slag, rust, grease, paint and other
foreign material. Mill scale which withstands vigorous wire brushing may remain.

D. Joint surfaces must be free of fins and tears caused by shearing. Wherever
practicable, prepare edges by gas cutting using a mechanically guided torch.

E. Electrodes:

1. For structural steel, use AWS Low Hydrogen, Electrode E70XX Series suitable for
the welding process used.

2. For stainless steel, use 70 ksi minimum tensile strength filler material suitable for
base metals and welding process in accordance with AWS specifications.

3. For aluminum, use filler alloy 5356 in accordance with AWS specifications.
4. Protect electrodes from exposure to moisture and coating.

F. If shop welding is done by automatic, submerged arc process, verify that physical
properties of deposited weld metal will be similar to properties of the base metal.

G. No welding shall be done when the temperature of the base metal is below 32°F.

H. The cover bead or finish pass must have a smooth, uniform surface with
reinforcement of 1/16 to 1/8 inch. Surface voids, cracks in finish weldments, or
undercutting of base metal at the fusion line is not acceptable.

2.13 SURFACE PREPARATION AND PAINTING

A. All surfaces shall be prepared and finished in accordance with Division 9 requirements
unless otherwise noted in the Drawings. Structural Steel shall be shop primed.
Stainless steel shall not be coated unless otherwise specified in the Drawings or
elsewhere in the Specifications.

B. Galvanize structural steel items specifically shown or specified as galvanized. Members
that are warped during the galvanizing process will be rejected.

C. Aluminum items shall have an anodized finish unless otherwise specified in the
Drawings or elsewhere in the Specifications.

AUST1600646.01 05500-12 05/26/21
HORNSBY BEND BMP CENTRIFUGES MISCELLANEOUS METAL FABRICATIONS



2.14

PART 3
3.01

INSPECTION AND TESTING

Mill or shop inspection and non-destructive testing (in addition to field inspection and
non-destructive testing) may be done by the OWNER.

Inspection in mill, shop, or field in no way relieves the CONTRACTOR from their
responsibility to furnish satisfactory materials. Right is reserved to reject material at
any time before final acceptance if material and workmanship do not conform to
Drawings and Specifications.

EXECUTION
INSTALLATION

Install items according to industry specifications and codes and reviewed shop
drawings.

Fastening to In-Place Construction:

1. Provide anchorage devices and fasteners where necessary for securing metal
fabrications to in-place construction. Include threaded fasteners for concrete and
masonry inserts, toggle bolts, through-bolts and other connectors.

Cutting, Fitting, and Placement:

1. Perform cutting, drilling, and fitting required for installing metal fabrications. Set
metal fabrications accurately in location, alignment, and elevation; with edges and
surfaces level, plumb, true, and free of rack; and measured from established lines
and levels.

Provide temporary bracing or anchors in formwork for items that are to be built into
concrete, masonry, or similar construction.

Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints but cannot be shop welded because of
shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units that
have been hot-dip galvanized after fabrication and are for bolted or screwed field
connections.

Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

w
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3.02

3.03

3.04

3.05

3.06

3.07

INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being
supported, including Manufacturers' written instructions and requirements indicated on
shop drawings, if any.

INSTALLING PIPE BOLLARDS

Anchor bollards in place with concrete footings. Support and brace bollards in position
in footing excavations until concrete has been placed and cured.

Fill bollards solidly with concrete, mounding top surface.
INSTALLING ALUMIMUM HANDRAILS & RAILINGS

Install handrails and railings to comply with requirements of the Drawings,
Specifications and any Manufacturers' written instructions and requirements.

INSTALLING LADDERS

Install ladders to comply with requirements of the Drawings, Specifications and any
Manufacturers' written instructions and requirements.

ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections,
and abraded areas of shop paint, and paint exposed areas with the same material as
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted
surfaces. Apply by brush or spray to provide a minimum 2.0-mil (0.05mm) dry film
thickness.

Touchup Painting: Cleaning and touchup painting of field welds, bolted connections,
and abraded areas of shop paint are specified in Section 09900 Painting.

Repair Galvanized Surfaces: Thoroughly Clean field welds, bolted connections,
abrasions, abraded areas and galvanized surfaces damaged from welding, handling, or
installation shall be repaired immediately after installation with galvanizing repair
material. Apply matching galvanized repair coat as specified in Paragraph 2.17.A.
Galvanizing repair shall be performed and completed before concrete is placed. Any
member requiring repair of more than 2% of the surface area shall be rejected.

MEASUREMENT AND PAYMENT

All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 05521
METAL RAILINGS

PART 1 GENERAL
SCOPE OF WORK

1.01
A.
1.02
A.
B.
C.
1.03
A.
1.
B.
1.
C.
1.
D.
1.
2.
E.
1.
2.
F.
1.
2.
3.
4.
5.
6.
7.
AUST1600646.01

This section specifies aluminum or stainless steel metal railings.
RELATED WORK

Division 3 — Concrete

Division 5 — Metals

Division 9 — Coatings
REFERENCE STANDARDS

International Code Council

International Building Code (IBC)

American Society of Civil Engineers (ASCE)

ASCE-7: Minimum Design Loads for Buildings and Other Structures

The Aluminum Association

Aluminum Design Manual.

American Institute of Steel Construction (AISC).

Steel Construction Manual.
Design Guide 27 — Structural Stainless Steel.

American Welding Society (AWS):

D1.2 Structural Welding Code — Aluminum
D1.6 Structural Welding Code — Stainless Steel

American Society for Testing and Materials (ASTM):

ASTM A193 — Standard Specification for Alloy-Steel and Stainless Steel Bolting for
High Temperature or High Pressure Service and Other Special Purpose Applications.

ASTM A240 - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet and Strip for pressure Vessels and General Applications.

ASTM A276 — Standard Specification for Stainless Steel Bars and Shapes.
ASTM B26 - Standard Specification for Aluminum-Alloy Sand Castings.

ASTM B136 — Standard Method for Measurement of Stain Resistance of Anodic
Coatings on Aluminum.

ASTM B137 - Standard Test Method for Measurement of Coating Mass Per Unit
Area on Anodically Coated Aluminum.

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.
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8. ASTM B210 - Standard Specification for Aluminum and Aluminum-Alloy Drawn
Seamless Tubes.

9. ASTM B221 — Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes.

10. ASTM B241 - Standard Specification for Aluminum and Aluminum-Alloy Seamless
Pipe and Seamless Extruded Tube.

11. ASTM B244 - Standard Test Method for Measurement of Thickness of Anodic
Coatings on Aluminum and of Other Nonconductive Coatings on Nonmagnetic Basis
Metals with Eddy-Current Instruments.

12. ASTM B247 — Standard Specification for Aluminum and Aluminum-Alloy Die
Forgings, Hand Forgings, and Rolled Ring Forgings.

13. ASTM B429 - Standard Specification for Aluminum-Alloy Extruded Structural Pipe
and Tube.

14. ASTM F593 — Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and
Studs.

15. ASTM F594 — Standard Specification for Stainless Steel Nuts.

G. The American Society of Safety Engineers (ASSE)

1. ASSE A1264.1, Safety Requirements for Workplace Walking/Working Surfaces &
Their Access; Workplace Floor, Wall & Roof Openings; Stairs & Guardrails Systems

H. United States Department of Labor:

1. OHSA Regulations (Standards - 29 CFR); Part 1926 - Safety and Health Regulations
for Construction.

1.04 SUBMITTALS

A. Shop Drawings:
1. Submit shop drawings as specified in Division 1, General Provisions.

2. Submit detailed shop drawings showing sizes of members, method of assembly,
anchorage, and connection to other members for review prior to fabrication.

B. Provide a letter sealed by a Licensed Professional Engineer in the State which the project
will be built stating that the proposed railing systems and details have been designed
and detailed under their supervision and meet all codes referenced by this Section and
requirements of this Section.

C. Certificates: Submit certified mill reports from the material supplier. Reports must
provide heat or melt number mill analysis and test results for structural steel. If reports
are not submitted or if the material cannot be positively identified and directly related
to the reports, material quality tests will be required at no cost to the OWNER.

1.05 COORDINATION
A. The Work of this Section shall be completely coordinated with the Work of other

Sections. Verify at the Site the dimensions and the Work of other trades adjoining items
of Work in this Section before fabricating or installing the items specified.
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B. Furnish to the pertinent trades all items included under this Section that are to be built

into the Work of other Sections.
1.06 PRODUCT DELIVERY AND STORAGE

A. Schedule material delivery so that items may be installed promptly after arrival.

B. If materials must be stored, keep them off the ground and clean, free of dirt, mud,
grease or oil. Store in such a manner to avoid member distortion. Protect steel from
corrosion and/or deterioration.

PART 2 PRODUCTS
2.01 GENERAL

A. Provide materials with smooth, flat surfaces without blemishes. Do not use materials

with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
2.02 ALUMINUM

A. Materials

1. Aluminum structural shapes, bars and plates:
a. Alloy 6061-T6.

2. Extruded aluminum pipe:
a. Alloy 6063-T6 or 6061-T6.

3. Aluminum Castings:
a. Alloy 535.

B. Fabrication
1. Follow general fabrication requirements elsewhere in this Section.

2. Structural shapes and extruded items shall comply with the dimensions on the
Drawings within the tolerances published by the Aluminum Association.

3. Weld aluminum work on the unexposed side when possible in order to prevent
pitting or discoloration of exposed aluminum surfaces.

C. Finishes
1. All exposed aluminum surfaces shall have anodized finish unless otherwise

specified. Apply a coat of methacrylate lacquer to all aluminum before shipment.
2.03 STAINLESS STEEL

A. Stainless Steel:

1. Use the stainless steel grade indicated on the Drawings (304 or 316). Where the
grade is not specified use AISI 316. Use a weldable (304L or 316L) grade of stainless
steel for welded items.

2. For all stainless steel, required yield strength is 50,000 psi unless otherwise noted
in the Drawings.

B. Fabrication
1. Follow general fabrication requirements elsewhere in this Section.
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2. Structural shapes shall comply with the dimensions on the Drawings within the

tolerances published by AISC.
C. Finishes
1. All stainless steel surfaces shall have fabricator’s standard mill finish unless
otherwise specified.
2.04 FASTENERS
A. Provide ASTM F593 and F594, Condition CW, Type 316 anchor bolts, nuts and washers.
2.05 ANCHOR BOLTS
A. Provide ASTM F593 and F594, Condition CW, Type 316 anchor bolts, nuts and washers.
2.06 HANDRAILS & RAILINGS
A. General:

1. Provide handrail and railing system where shown on the Drawings.

2. Provide a system with three (3) rails and posts with a maximum spacing of four (4)
feet. Provide toeboards as required by the referenced codes. The layout and
geometry of the system must meet the performance criteria requirements
referenced by this Section.

3. Where geometric requirements result in post locations at or near end of runs,
uniformly space intermediate posts as required to meet loading and deflection
criteria specified, but not greater than maximum spacing specified. Where posts are
required at straight walkways and other locations where railing is provided on each
side, locate railing system posts opposite each other; do not stagger.

4. Provide member sizes and connections to comply with required system performance
criteria loadings and minimum safety factor specified in addition to all code
requirements within, or referenced by, this Section.

B. Allowable Tolerances:

1. Limit variation of cast-in-place inserts, sleeves and field-drilled anchor and fastener

holes to the following:

a. Spacing: £3/8-inch.

b. Alignment: £1/4-inch.
C. Plumbness: £1/8-inch.

2. Minimum Handrails and Railings Systems Plumb Criteria:

a. Limit variation of completed handrail and railing system alignment to 1/4-inch
in 12 feet - 0 inches with posts set plumb to within 1/16-inch in 3 foot - 0
inches.

b. Align rails so variations from level for horizontal members and from parallel
with rake of stairs and ramps for sloping members do not exceed 1/4-inch in
12 feet - 0 inches.

3. Provide "pencil-line" thin butt joints.
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C. Performance Criteria:
1. Handrails, railings, toeboards and all other related components shall be certified to
meet:
a. Code requirements of IBC Section 1012 and 1013.
b. Load requirements of ASCE-7, Section 4.5.1.
Cc. OSHA Regulations Standard 1926.502.

2. [If there is a conflict between code requirements, the more stringent requirements
shall apply.

D. Expansion Joints:

1. Provide adequate expansion joints within the railing system to accommodate
thermal movements by a material temperature range of 120F to OF without warping
or bowing of system components. Distance between expansion joints shall be based
on providing a 1/4-inch wide joint at 70F, which accommodates a movement of 150
percent of the calculated amount of movement for the specified temperature range.

2. Provide expansion joints in handrail and railing systems where systems cross
expansion joints in structure.

E. Gates:
1. Hinges: Provide two self-closing hinges for each railing system gate shown on the
Drawings.

2. Latches and Stops: Provide one latch and stop with rubber bumper and 1-inch
diameter plastic knob for each railing system gate shown on the Drawings.

3. Provide hinges and latches in same material as railing system.

F. Fabrication:
1. Close pipe ends by using prefabricated fittings.
2. Remove burrs from all exposed edges.
3. Weep Holes:
a. Fabricate joints, which will be exposed to the weather so as to exclude water.

b. Provide 1/4-inch diameter weep holes at the lowest possible point on all
handrail and railing systems posts.
c. Provide pressure relief holes at closed ends of handrail and railing systems.
4. All railing system posts shall be provided with a circular profile solid reinforcing bar
with outside diameter equal to inside diameter of post. Each post shall receive one
reinforcing bar.

2.07 FABRICATION

A. Begin fabrication of items only after shop drawings have been reviewed with no
exceptions taken. Fabricate according to industry reference standards, codes, and these
specifications unless directed or shown otherwise.

B. Preassemble items in shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations.
Use connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.
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C. Shear and punch metals cleanly and accurately. Remove burrs.

D. Ease exposed edges to a radius of approximately 1/32-inch (1 mm), unless otherwise
indicated. Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so
no roughness shows after finishing and contour of welded surface matches that of
adjacent surface.

F. Provide for anchorage of type indicated; coordinate with supporting structure. Fabricate
and space anchoring devices to secure metal fabrications rigidly in place and to support
indicated loads.

G. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

H. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide
weep holes where water may accumulate.

L. Allow for thermal movement resulting from the following maximum change (range) in
ambient and surface temperatures by preventing buckling, opening up of joints,
overstressing of components, failure of connections, and other detrimental effects. Base
engineering calculation on surface temperatures of materials due to both solar heat gain
and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg
C), material surfaces.

J. Form exposed work true to line and level with accurate angles and surfaces and straight
sharp edges.

K. Remove sharp or rough areas on exposed traffic surfaces.

L. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners where possible. Use exposed fasteners of type indicated or, if not indicated,
Phillips flat-head (countersunk) screws or bolts. Locate joints where least conspicuous.

2.08 WELDING

A. Perform welding in accord with the AWS reference standard. Use procedures such as
preheat or interpass temperature as recommended by AWS standards.

B. All shop and field welding must be performed by qualified welders who hold current
welding certificates.
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C. Surfaces to be welded must be free of loose scale, slag, rust, grease, paint and other
foreign material. Mill scale which withstands vigorous wire brushing may remain.

D. Joint surfaces must be free of fins and tears caused by shearing. Wherever practicable,
prepare edges by gas cutting using a mechanically guided torch.

E. Electrodes:

1. For aluminum, use filler alloy 5356 in accordance with AWS specifications.

2. For stainless steel, use 70 ksi minimum tensile strength filler material suitable for
base metals and welding process in accordance with AWS specifications.

3. Protect electrodes from exposure to moisture and coating.

F. If shop welding is done by automatic, submerged arc process, verify that physical
properties of deposited weld metal will be similar to properties of the base metal.

G. No welding shall be done when the temperature of the base metal is below 32°F.

H. The cover bead or finish pass must have a smooth, uniform surface with reinforcement
of 1/16 to 1/8 inch. Surface voids, cracks in finish weldments, or undercutting of base
metal at the fusion line is not acceptable.

2.09 INSPECTION AND TESTING

A. Mill or shop inspection and non-destructive testing (in addition to field inspection and
non-destructive testing) may be done by the OWNER.

B. Inspection in mill, shop, or field in no way relieves the CONTRACTOR from their
responsibility to furnish satisfactory materials. Right is reserved to reject material at any
time before final acceptance if material and workmanship do not conform to Drawings
and Specifications.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install items according to industry specifications and codes and reviewed shop drawings.
3.02 INSTALLING HANDRAILS & RAILINGS

A. Install handrails and railings to comply with requirements of the Drawings, Specifications
and any Manufacturers' written instructions and requirements.

3.03 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 05530
METAL GRATINGS AND COVER PLATES

PART 1 GENERAL

1.01 SCOPE OF WORK
A. Furnish all labor, materials, equipment and incidentals required to install metal
gratings and floor cover plates along with embedded metal frames as shown on the
Drawings or specified.
1.02 RELATED WORK
A. Division 3 — Concrete
B. Division 5 — Metals
C. Division 9 — Coatings
1.03 REFERENCE STANDARDS
A. International Code Council
1. International Building Code (IBC)
B. American Society of Civil Engineers (ASCE)
1. ASCE-7: Minimum Design Loads for Buildings and Other Structures
C. The Aluminum Association
1. Aluminum Design Manual.
D. American Institute of Steel Construction (AISC).
1. Specifications for the Design, Fabrication and Erection of Structural Steel for
Buildings.
2. Steel Construction Manual.
3. Code of Standard Practice.
4. Design Guide 27 — Structural Stainless Steel.
E. American Welding Society (AWS):
1. D1.1 Structural Welding Code — Steel
2. D1.2 Structural Welding Code — Aluminum
3. D1.6 Structural Welding Code — Stainless
F. American Society for Testing and Materials (ASTM):
1. ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes.
2. ASTM A240 — Chromium and Chromium-Nickel Stainless Steel Plate, Sheet and
Strip for pressure Vessels and General Applications.
3. ASTM A572 - Standard Specification for High-Strength Low-Alloy Columbium-
Vanadium Structural Steel.
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4. ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, Solution Hardened, and Bake Hardenable.

5. ASTM A1011 - Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with
Improved Formability, and Ultra-High Strength.

6. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.

7. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes.

G. National Association of Architectural Metal Manufacturers (NAAMM)
1. ANSI/NAAMM MBG531 - Metal Bar Grating Manual.
2.  ANSI/NAAMM MBG532 - Heavy Duty Metal Bar Grating Manual.
3. ANSI/NAAMM MBG533 - Welding Standards For Fabrication of Steel, Stainless
Steel and Aluminum Bar Grating.
4. NAAMM MBG534 - Metal Bar Grating Engineering Design Manual.
1.04 SUBMITTALS
A. Shop Drawings
1. Submit shop drawings as specified in Division 1, General Provisions.
2. Submit detailed shop drawings showing sizes of members, method of assembly,
anchorage, and connection to other members for approval prior to fabrication.
B. Submit Manufacturer’s product data for gratings and cover plates including span and
deflection tables and details of construction.
C. Submit Manufacturer’s installation instructions.
D. Submit samples of gratings and cover plates, if requested by the Construction
Manager.
1.05 COORDINATION
A. The Work of this Section shall be completely coordinated with the Work of other
Sections. Verify at the Site the dimensions and the Work of other trades adjoining
items of Work in this Section before fabricating or installing the items specified.
B. Furnish to the pertinent trades all items included under this Section that are to be built
into the Work of other Sections.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect gratings and cover plates against scratching, splashes, mortar, paint and other
damage during transportation, storage, installation, and until adjacent work by other
trades is complete.
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PART 2 PRODUCTS
2.01 GENERAL

A. Provide products that conform to the following unless otherwise shown on the
Drawings.

2.02 PERFORMANCE CRITERA

A. Grating:
1. Design Loads, choose whichever gives the greatest stresses:
a. Pedestrian Access Only
(i) Uniform Live Load: 250 psf
(i)  Concentrated Live Load: 3,000 Ibs
(iii)  Maximum Clear Span Deflection:
(@) L/360 or 1/4 inch, whichever is less, under uniform loading of 100
psf.
b. Vehicular Access
(i) Uniform Live Load: 250 psf
(i)  Concentrated Live Load: 16,000 Ib wheel load with an impact factor of
1.33 over a 20 inch by 10 inch tire contact area.
(iii)  Maximum Clear Span Deflection:
(@) L/360 or 1/4 inch, whichever is less, under uniform loading of 100
psf.
2. Bar Layout:

a. Bearing bars shall be 3/16 inches minimum spaced at a maximum of 1 3/16
inches on center.

b. Cross bar spacing shall not exceed 4 inches on center.

B. Checkered Cover Plate:
1. Design Loads, choose whichever gives the greatest stresses:
a. Pedestrian Access Only
(i) Uniform Live Load: 250 psf
(i)  Concentrated Live Load: 3,000 Ibs
(iii)  Maximum Clear Span Deflection:
(@) L/360 or 1/4 inch, whichever is less, under uniform loading of 100
psf.
b. Vehicular Access
(i) Uniform Live Load: 300 psf

(i)  Concentrated Live Load: 16,000 Ib wheel load with an impact factor of
1.33 over a 20 inch by 10 inch tire contact area.

(iii)  Maximum Clear Span Deflection:

(@) L/360 or 1/4 inch, whichever is less, under uniform loading of 100
psf.
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2.03 MATERIALS

A. Rectangular Bar Grating and Appurtenances
1. General Requirements

a. Provide grating of the material, depths, and bearing bar thicknesses as shown
on the Drawings and as specified. If not shown on the Drawings, provide
grating that meets the performance criteria in 2.02.

b. Grating shall be banded along edges and around openings two inches or
greater in diameter/dimension with a bar of the same depth and thickness as
the bearing bars. Bearing or cross bars shall be welded to the banding bar.

c. Embedded grating support frames shall be of the same material as the
grating, unless otherwise shown on the Drawings.

d. Attach grating to supports using sturdy 16 gauge saddle type clips and
fasteners, or approved equal.

2. Aluminum Grating

a. Alloy 6061-T6 or 6063-T6 conforming to ASTM B221

B. Cover Plates
1. General Requirements

a. Provide cover plates of the material, depths, and with stiffening members as
detailed on the Drawings and as specified. If not detailed on the Drawings,
provide cover plates that meet the performance criteria in 2.02.

b. Cover plates shall be tread plate having a raised figure pattern on one surface
to provide improved traction.

2. Steel Cover Plates

a. Steel cover plates shall be galvanized ASTM A572, Grade 50 steel plate or
ASTM A240 316L stainless steel plate (25 ksi) as called for in the Drawings.

b. Frames and supports shall match the cover plate material.

c. Fastening devices and hardware shall match the cover plate material.

3. Aluminum Cover Plates

a. Alloy 6061-T6.

b. Frames and supports shall be all aluminum construction.

c. Fastening devices and hardware shall be Type 316 stainless steel.

d. Mill Finish.

2.04 FABRICATION

A. Provide work true to detail; with clean, straight, sharply defined profiles, and smooth
surfaces of uniform color and texture free from defects impairing strength or
durability.

B. Field verify dimensions and support locations prior to fabrication.

C. Provide connections and accessories of sufficient strength to safely withstand stresses
and strains to which they will be subjected. Threaded connections shall be made so
that the threads are concealed by fitting.
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PART 3
3.01

3.02

Angle frames for grating and floor plates shall be mitered and welded at corners and
with welded strap anchors or headed studs attached.

Welded joints shall be rigid and continuously welded or spot welded as specified or
shown. Dress the face of welds flush and smooth. Exposed joints shall be close fitting
and located where least conspicuous.

Welding of parts shall be in compliance with the latest edition of AWS D1.1 or AWS
D1.2, as applicable. Welding only to be done where shown, specified, or permitted by
the ENGINEER. Welding shall be done by welders certified to perform welding in
accordance with the requirements of the AWS Code. Component parts of built-up
members to be welded shall be adequately supported and clamped or held by other
adequate means to hold the parts in proper relation for welding.

Weld aluminum work on the unexposed side when possible in order to prevent pitting
or discoloration.

Grating sections shall be fabricated so that longitudinal and cross bars in adjacent
sections shall be in line when erected. Grating shall be furnished in reasonable size
pieces, avoiding patchwork, with due regard for neat overall appearance.

EXECUTION
INSPECTION

Verify that opening sizes and dimensional variations are acceptable for installation of
grating or cover plates at the specified tolerances. Report any non-complying areas to
the Construction manager prior to proceeding with installation.

INSTALLATION

Install all items furnished except items to be embedded in concrete which shall be
installed under Division 3. Install items to be attached to concrete or masonry after
such work is completed and in compliance with the details shown.

Field cutting of finished surfaces is not allowed unless specifically approved by the
ENGINEER. When cutting is approved, use mechanical cutting tools; do not use flame
cutting tools.

Secure grating with fastening devices as specified to prevent movement, except where
removable grating is called for on Drawings.

Unless otherwise shown, cover plates shall be shop drilled using countersunk holes for
bolting hardware. Supporting embedded framing shall be field drilled using the cover
plate as a template.

Where aluminum contacts a dissimilar metal, field-apply a heavy brush coat of zinc-
chromate primer followed by two coats of aluminum metal and masonry paint to the
dissimilar metal.

AUST1600646.01 05530-5 05/26/21
HORNSBY BEND BMP CENTRIFUGES METAL GRATINGS AND COVER PLATES



F. Where aluminum contacts masonry or concrete, field-apply a heavy brush coat of zinc
chromate primer to the masonry or concrete. For embedded items, coat the embed.

G. Where aluminum contacts wood, field-apply two coats of aluminum metal and
masonry paint to the wood.

3.03 FIELD QUALITY CONTROL

A. TOLERANCES
1. Maximum space between adjoining or abutting sections: Y4-inch.

2. Maximum variation from top surface plane of adjoining or abutting sections or
structure: 1/8-inch.

3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 05540
METAL LADDERS, PLATFORMS & STAIRS
PART 1 GENERAL
1.01 SCOPE OF WORK

A. This Section specifies metal ladders and stairs including related platforms and safety
accessories. All items listed are not necessarily included in the project, see Drawings
for specific project requirements.

1.02 RELATED WORK

A. Division 3 — Concrete

B. Division 5 — Metals

C. Division 9 — Coatings
1.03 REFERENCE STANDARDS

A. International Code Council
1. International Building Code (IBC)

B. American Society of Civil Engineers (ASCE)
1. ASCE-7: Minimum Design Loads for Buildings and Other Structures

C. The Aluminum Association
1. Aluminum Design Manual.

D. American Institute of Steel Construction (AISC).
1. Steel Construction Manual.
2. Design Guide 27 — Structural Stainless Steel.

E. American Welding Society (AWS):
1. D1.1 Structural Welding Code - Steel.
2. D1.2 Structural Welding Code — Aluminum
3. D1.3 Structural Welding Code — Sheet Steel
4. D1.6 Structural Welding Code — Stainless Steel

F. American Society for Testing and Materials (ASTM):

1. ASTM A36 — Standard Specification for Carbon Structural Steel.

2. ASTM A48 — Standard Specification for Gray Iron Castings.

3. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless.

4. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.

5. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.
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ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

ASTM A193 — Standard Specification for Alloy-Steel and Stainless Steel Bolting for
High Temperature or High Pressure Service and Other Special Purpose Applications.
ASTM A240 - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet and Strip for Pressure Vessels and General Applications.

ASTM A276 — Standard Specification for Stainless Steel Bars and Shapes.

ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded
Rod 60,000 PSI Tensile Strength.

ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength.

ASTM A490 — Standard Specification for Structural Bolts, Alloy Steel, Heat Treated,
150 ksi Minimum Tensile Strength.

ASTM A500 — Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes.

ASTM A572 — Standard Specification for High-Strength Low-Alloy Columbium-
Vanadium Structural Steel.

ASTM A653 — Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A780 — Standard Practice for Repair of Damaged and Uncoated Areas of Hot-
Dip Galvanized Coatings.

ASTM A992 - Standard Specification for Structural Steel Shapes.

ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, Solution Hardened, and Bake Hardenable.

ASTM A1011 - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength.

ASTM B26, Specification for Aluminum-Alloy Sand Castings.

ASTM B136, Standard Method for Measurement of Stain Resistance of Anodic
Coatings on Aluminum.

ASTM B137, Standard Test Method for Measurement of Coating Mass Per Unit Area
on Anodically Coated Aluminum.

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.

ASTM B210, Standard Specification for Aluminum and Aluminum-Alloy Drawn
Seamless Tubes.

ASTM B221 — Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes.

ASTM B241, Standard Specification for Aluminum and Aluminum-Alloy Seamless
Pipe and Seamless Extruded Tube.

ASTM B244, Standard Test Method for Measurement of Thickness of Anodic
Coatings on Aluminum and of Other Nonconductive Coatings on Nonmagnetic Basis
Metals with Eddy-Current Instruments.
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1.04

1.05

1.06

28. ASTM B247, Standard Specification for Aluminum and Aluminum-Alloy Die Forgings,
Hand Forgings, and Rolled Ring Forgings.

29. ASTM B429, Standard Specification for Aluminum-Alloy Extruded Structural Pipe and
Tube.

30. ASTM F593 — Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and
Studs.

The American Society of Safety Engineers (ASSE)

1. ASSE A1264.1, Safety Requirements for Workplace Walking/Working Surfaces &
Their Access; Workplace Floor, Wall & Roof Openings; Stairs & Guardrails Systems

The Society for Protective Coatings (SSPC):
1. SSPC Painting Manual, Volumes 1 & 2.

United States Department of Labor:

1. OHSA Regulations (Standards — 29 CFR); Part 1926 - Safety and Health Regulations
for Construction.

SUBMITTALS

Shop Drawings:
1. Submit shop drawings as specified in Division 1, General Provisions.

2. Submit detailed shop drawings showing sizes of members, method of assembly,
anchorage, and connection to other members for approval prior to fabrication.

If design and details for ladders, stairs, platforms or other systems and elements are
not shown in the Drawings, provide a letter sealed by a Licensed Professional Engineer
in the State which the project will be built stating that the proposed design and details
have been designed and detailed under their supervision and meet all codes referenced
herein and requirements herein.

Certificates: Submit certified mill reports from the material supplier. Reports must
provide heat or melt number mill analysis and test results for structural steel. If reports
are not submitted or if the material cannot be positively identified and directly related
to the reports, material quality tests will be required at no cost to the OWNER.

COORDINATION

The Work herein shall be completely coordinated with the Work of other Sections. Verify
at the Site the dimensions and the Work of other trades adjoining items of Work herein
before fabricating or installing the items specified.

Furnish to the pertinent trades all items included herein that are to be built into the
Work of other Sections.

PRODUCT DELIVERY AND STORAGE

Schedule material delivery so that items may be installed promptly after arrival.
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B. If materials must be stored, keep them off the ground and clean, free of dirt, mud,
grease or oil. Store in such a manner to avoid member distortion. Protect steel and
aluminum from corrosion and/or deterioration.

PART 2 PRODUCTS
2.01 GENERAL

A. For metal fabrications exposed to view in the completed Work, provide materials with
smooth, flat surfaces without blemishes. Do not use materials with exposed pitting,
seam marks, roller marks, rolled trade names, or roughness.

2.02 ALUMINUM

A. Materials

1. Aluminum structural shapes, bars and plates:
a. Alloy 6061-T6.

2. Extruded aluminum pipe:
a. Alloy 6063-T6 or 6061-T6.

3. Aluminum Castings:
a. Alloy 535.

B. Fabrication
1. Follow general fabrication requirements elsewhere in herein.

2. Fabricate aluminum shapes and plates as shown. Furnish welded and mitered angle
frames and other fabrications complete with welded anchors attached. Furnish all
miscellaneous aluminum shown but not otherwise detailed. Structural shapes and
extruded items shall comply with the dimensions on the Drawings within the
tolerances published by the Aluminum Association.

3. Weld aluminum work on the unexposed side when possible in order to prevent
pitting or discoloration of exposed aluminum surfaces.

C. Finishes
1. All exposed aluminum surfaces shall have anodized finish unless otherwise

specified. Apply a coat of methacrylate lacquer to all aluminum before shipment.
2.03 FERROUS METALS

A. Structural Steel:

1. Al rolled structural shapes, plates and bars must meet the standards for ASTM A992
and ASTM A572, Grade 50 unless otherwise shown in the Drawings or called for in
design.

2. Clip angles, stiffeners, plates and other detail items must conform to standards of
the main member to which the items are attached unless noted otherwise.

B. Steel Pipe
1. Conform to ASTM A53, Type E or S, Grade B, welded or seamless. No hydrostatic

tests required.
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C. Structural Steel Tubing:

1. Conform to ASTM A500, Grade B, with minimum yield strength of 46,000 psi. No
hydrostatic tests required.

D. Stainless Steel:

1. Use the stainless steel grade indicated on the Drawings (304 or 316). Where the
grade is not specified use AISI 316. Use a weldable (304L or 316L) grade of
stainless steel for welded items.

2. For all stainless steel, required minimum vyield strength is as follows unless
otherwise noted on the Drawings.

a. 304 or 316: 30,000 psi.
b. 304L or 316L: 25,000 psi.

2.04 FASTENERS:

A. Provide ASTM F593, Type 316 fasteners for exterior use or when called for in the
Drawings.

B. Structural Steel Bolts, Nuts & Washers
1. Bolts & Nuts:
a. Use high-strength bolts, conforming to ASTM A325 with hex nuts.
2. Washers
a. Plain washers, use round, carbon steel, ASME B18.22.1.
b. Lock washers, use helical, spring type, carbon steel, ASME B18.22.1.

2.05 ALUMINUM LADDERS

A. Performance Criteria

1. Fixed ladders and side extensions shall meet the load requirements of ASCE-7,
Section 4.5.4.

2. Fixed ladders and accessories shall be certified as meeting current requirements of
IBC, ASCE-7 and OSHA.

B. Materials:

1. Side Rails/Safety Cages, Rail Extension, and Platform:
a. Aluminum plates, alloy 6061-T6
b. Aluminum extrusions, alloy 6063-T5.

2. Rungs:
a. Knurled or serrated aluminum bars, 1.25-inch in square section, alloy 6061-T6.
b. Weld size and filler material shall meet required design strength.

3. Rail Extension:

a. Minimum 3’-6” above the landing and shall be fitted with deeply serrated,
square, tubular grab rails.

4. Safety cage:

a. Provide safety cage on all ladders over 20 feet unless otherwise noted in the
Drawings.
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5. Landing Platform:

a. Provide at 30 foot intervals above the bottom of the ladder, complete with 1-
1/2 inch or greater diameter tubular aluminum guard rails and decks of serrated
aluminum treads.

6. Wall/Floor Support Brackets.:
a. Aluminum plates, alloy 6061-T6.
b. 316 SS fasteners/rigid attack/locking.

C. Acceptable Manufacturers:
1. O'Keefe’s.
2. Alaco.
D. Ladder safety post extensions
1. Each fixed ladder occurring below a hatch door shall be provided with an attached
telescoping safety post extension of aluminum construction. Unit shall be
completely assembled with stainless steel fasteners and brackets for securing to
the ladder rungs provided by the Manufacturer.
2. Acceptable Manufacturers: Bilco - Ladder Up Safety Post, Model 2; or equal.
2.06 STEEL LADDERS
A. Performance Criteria
1. Fixed ladders and side extensions shall meet the load requirements of ASCE-7,
Section 4.5.4.
2. Fixed ladders and accessories shall be certified as meeting current requirements of
IBC, ASCE-7 and OSHA.
B. Materials:
1. General:
a. Provide stainless steel, coated steel or galvanized steel as called for in the
Drawings.
2. Fasteners:
a. Provide fasteners of the same material type as the ladder elements.
b. Provide stainless steel anchor bolts unless otherwise specified in the Drawings.
C. Acceptable Manufacturers:
1. O'Keefe’s.
2. Alaco.
D. Ladder safety post extensions
1. Each fixed ladder occurring below a hatch door shall be provided with an attached
telescoping safety post extension of aluminum construction. Unit shall be
completely assembled with stainless steel fasteners and brackets for securing to
the ladder rungs provided by the Manufacturer.
2. Acceptable Manufacturers: Bilco - Ladder Up Safety Post, Model 2; or equal.
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2.07

STAIRS AND PLATFORMS

A. General

1. Provide stairs and platforms of the material designated where shown in the
Drawings. If stair or platform details are not shown, provide a system meeting the
performance criteria herein.

B. Performance Criteria:

1. Design Loads, choose whichever gives the greatest stresses:
a. Uniform Live Load: 125 psf
b. Concentrated Live Load: 1,500 Ibs
¢. Maximum Clear Span Deflection:
(i) L/360 or 1/4 inch, whichever is less, under uniform loading of 100 psf.

C. Geometric Requirements:

1. Meet all geometric requirements for stair tread sizes, rise/run, landing locations and
sizes, clearances, etc. of the reference codes and standards listed in herein.
2.08 GALVANIZING:

A. Hot-dipped zinc coat structural items specifically designated as galvanized after
fabrication. Conform to the applicable standard, ASTM A123 or ASTM A153.

B. Use repair coating which conforms to ASTM A780. Acceptable products include:

1. Carboline Carbo Zinc No. 11.
2. Galv-Weld Products Galv-Weld Alloy.
3. Koppers Organic Zinc coating.
C. Unless otherwise noted all structural steel shall be galvanized.
2.09 FABRICATION

A. Fabricate according to industry reference standards, codes, and these specifications
unless directed or shown otherwise.

B. Preassemble items in shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations.
Use connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

C. Shear and punch metals cleanly and accurately. Remove burrs.

D. Ease exposed edges to a radius of approximately 1/32-inch (1 mm), unless otherwise
indicated. Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.
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2. Obtain fusion without undercut or overlap.
Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so
no roughness shows after finishing and contour of welded surface matches that of
adjacent surface.

w

F. Provide for anchorage of type indicated; coordinate with supporting structure. Fabricate
and space anchoring devices to secure metal fabrications rigidly in place and to support
indicated loads.

G. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

H. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide
weep holes where water may accumulate.

L. Allow for thermal movement resulting from the following maximum change (range) in
ambient and surface temperatures by preventing buckling, opening up of joints,
overstressing of components, failure of connections, and other detrimental effects. Base
engineering calculation on surface temperatures of materials due to both solar heat gain
and nighttime-sky heat loss. Temperature Change (Range): 120 deg F (67 deg C),
ambient; 180 deg F (100 deg C), material surfaces.

J. Form exposed work true to line and level with accurate angles and surfaces and straight
sharp edges.

K. Remove sharp or rough areas on exposed traffic surfaces.

L. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners where possible. Use exposed fasteners of type indicated or, if not indicated,
Phillips flat-head (countersunk) screws or bolts. Locate joints where least conspicuous.

2.10 WELDING

A. Perform welding in accord with the AWS reference standard. Use procedures such as
preheat or interpass temperature as recommended by AWS standards.

B. All shop and field welding must be performed by qualified welders who hold current
welding certificates.

C. Surfaces to be welded must be free of loose scale, slag, rust, grease, paint and other
foreign material. Mill scale which withstands vigorous wire brushing may remain.

D. Joint surfaces must be free of fins and tears caused by shearing. Wherever practicable,
prepare edges by gas cutting using a mechanically guided torch.

E. Electrodes:

1. For structural steel, use AWS Low Hydrogen, Electrode E70XX Series suitable for
the welding process used.
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2. For stainless steel, use 70 ksi minimum tensile strength filler material suitable for
base metals and welding process in accordance with AWS specifications.

3. For aluminum, use filler alloy 5356 in accordance with AWS specifications.
4. Protect electrodes from exposure to moisture and coating.

F. If shop welding is done by automatic, submerged arc process, verify that physical
properties of deposited weld metal will be similar to properties of the base metal.

G. No welding shall be done when the temperature of the base metal is below 32°F.

H. The cover bead or finish pass must have a smooth, uniform surface with reinforcement
of 1/16 to 1/8 inch. Surface voids, cracks in finish weldments, or undercutting of base
metal at the fusion line is not acceptable.

2.11 SURFACE PREPARATION AND PAINTING

A. All surfaces shall be prepared and finished in accordance with Division 9 requirements
unless otherwise noted in the Drawings. Structural steel shall be shop primed. Stainless
steel shall not be coated unless otherwise specified in the Drawings or elsewhere in the
Specifications.

B. Galvanize structural steel items specifically shown or specified as galvanized in the
Drawings. Members that are warped during the galvanizing process will be rejected.

2.12 INSPECTION AND TESTING

A. Mill or shop inspection and non-destructive testing (in addition to field inspection and
non-destructive testing) may be done by the OWNER.

B. Inspection in mill, shop, or field in no way relieves the CONTRACTOR from their
responsibility to furnish satisfactory materials. Right is reserved to reject material at any
time before final acceptance if material and workmanship do not conform to Drawings
and Specifications.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install items according to industry specifications and codes and reviewed shop drawings.

B. Fastening to In-Place Construction:

1. Provide anchorage devices and fasteners where necessary for securing metal
fabrications to in-place construction. Include threaded fasteners for concrete and
masonry inserts, toggle bolts, through-bolts and other connectors.

C. Cutting, Fitting, and Placement:

1. Perform cutting, drilling, and fitting required for installing metal fabrications. Set
metal fabrications accurately in location, alignment, and elevation; with edges and
surfaces level, plumb, true, and free of rack; and measured from established lines
and levels.
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D. Provide temporary bracing or anchors in formwork for items that are to be built into
concrete, masonry, or similar construction.

E. Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints but cannot be shop welded because of shipping
size limitations. Do not weld, cut, or abrade surfaces of exterior units that have been
hot-dip galvanized after fabrication and are for bolted or screwed field connections.

F. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so
no roughness shows after finishing and contour of welded surface matches that of
adjacent surface.

w

3.02 INSTALLING LADDERS

A. Install ladders to comply with requirements of the Drawings, Specifications and any
Manufacturers' written instructions and requirements.

3.03 ADJUSTING AND CLEANING

A. Touchup Painting:

1. Immediately after erection, clean field welds, bolted connections, and abraded
areas of shop paint, and paint exposed areas with the same material as used for
shop painting to comply with SSPC-PA1 for touching up shop-painted surfaces.
Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

2. Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop paint are specified in Division 9.

B. Repair of Galvanized Surfaces:

1. Thoroughly clean field welds, bolted connections, abrasions, abraded areas and
galvanized surfaces damaged from welding, handling, or installation shall be
repaired immediately after installation with galvanizing repair material. Apply
matching galvanized repair coat as specified herein. Galvanizing repair shall be
performed and completed before concrete is placed. Any member requiring repair
of more than 2 percent of the surface area shall be rejected.

3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 06500
FIBERGLASS REINFORCED PLASTICS & FABRICATIONS

PART 1 GENERAL

1.01
A.
1.02
B.
1.03
A.
1.
B.
1.
C.
1.
D.
1.
E.
1.
2.
3.
4.
5.
6.
7.
8.
9.
AUST1600646.01

SCOPE OF WORK

Furnish all labor, materials, equipment and incidentals required to fabricate and install
FRP gratings, stairs, handrails, ladders and other structural fabrications as shown on the
Drawings or as specified.

RELATED WORK

Division 3 — Concrete

Division 5 — Metals

Division 6 — Woods and Plastics
REFERENCE STANDARDS

International Code Council

International Building Code (IBC)

American Society of Civil Engineers (ASCE)

ASCE-7: Minimum Design Loads for Buildings and Other Structures

American Composites Manufacturers Association (ACMA)

FRP Composite Fiberglass Grating Manual

United States Department of Labor:

OHSA Regulations (Standards — 29 CFR); Part 1926 — Safety and Health Regulations
for Construction.

American Society for Testing and Materials (ASTM):

ASTM D349 - Standard Test Methods for Laminated Round Rods Used for Electrical
Insulation.

ASTM D495 — Standard Test Method for High-Voltage, Low-Current, Dry Arc
Resistance of Solid Electrical Insulation.

ASTM D635 — Standard Test Method for Rate of Burning and/or Extent and Time of
Burning of Plastics in a Horizontal Position.

ASTM D638 — Standard Test Method for Tensile Properties of Plastics.

ASTM D696 — Standard Test Method for Coefficient of Linear Thermal Expansion of
Plastics Between —30°C and 30°C with a Vitreous Silica Dilatometer.

ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and
Reinforced Plastics and Electrical Insulating Materials.

ASTM D792 — Standard Test Methods for Density and Specific Gravity (Relative
Density) of Plastics by Displacement.

ASTM E84 — Standard Test Method for Surface Burning Characteristics of Building
Materials.

ASTM F593 — Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and
Studs.
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1.04

1.05

1.06

1.07

SUBMITTALS

Shop Drawings:

1. Submit shop drawings as specified in Division 1 — General Requirements and as
required by the Contract Documents.

2. Submit detailed shop drawings showing sizes of members, method of assembly,
anchorage, and connection to other members for approval prior to fabrication.

Product Data:

1. Submit all Manufacturer’s product data for gratings, including span and deflection
tables and details of construction.

2. Submit all Manufacturer’s product data for other FRP shapes and fabrications,
including all dimensions and material properties required to review the product
versus the requirements of this specification.

3. Submit certified test data based on tests of actual production samples which
demonstrate that the products conforms to the stress and deflection requirements
specified herein.

Submit documentation, in the form of a letter and/or calculations, which confirms that
the performance criteria herein is met by the FRP products and fabrications provided.
The documentation shall be signed and sealed by a Professional Engineer licensed in
the State of Texas.

Submit Manufacturer’s installation instructions.

Submit samples of gratings and other products, if requested by the OWNER's
Representative.

COORDINATION

The Work herein shall be completely coordinated with the Work of other Sections. Verify
at the Site the dimensions and the Work of other trades adjoining items of Work herein
before fabricating or installing the items specified.

Furnish to the pertinent trades all items included herein that are to be built into the
Work of other Sections.

DELIVERY, STORAGE, AND HANDLING

Protect gratings and other FRP products against scratching, splashes, mortar, paint and
other damage during transportation, storage, installation, and until adjacent work by
other trades is complete.

QUALITY ASSURANCE

All FRP products and fabrications shall be supplied by an experienced firm who has
continually engaged in the manufacture and/or fabrication of the FRP products used on
the project for a minimum of five years.
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PART 2 PRODUCTS
2.01 GENERAL

A. All FRP items herein shall be composed of fiberglass reinforcements and resins in
qualities, quantities, properties, arrangements and dimensions as necessary to meet the
design requirements and dimensions as specified in the Drawings and Specifications.

B. Fiberglass reinforcement shall be a combination of continuous roving, continuous strand
mats and/or surfacing veils in sufficient quantities as required by the application or to
meet physical properties.

C. Resin shall be vinyl ester for all systems integrally resistant, without applied coatings,
to ultra violet radiation, and to all chemicals present in each of the respected facilities
identified in the Drawings.

D. All finished surfaces shall be smooth, resin rich, free of voids and without dry spots,
cracks, crazes or unreinforced areas. All glass fibers shall be well covered with resin to
protect against their exposure due to wear or weathering.

E. All FRP shall have a tested flame spread rating of 25 or less in accordance with ASTM
E84.

2.02 PERFORMANCE CRITERA

A. FRP Grating & Platforms:
1. Design Loads:
a. Pedestrian Access Only
(i) Uniform Live Load: 125 psf
(i)  Concentrated Live Load: 1,500 Ibs
b. Vehicular Access
(i)  Uniform Live Load: 250 psf

(i)  Concentrated Live Load: 16,000 Ib wheel load with an impact factor of 1.33
over a 20 inch by 10 inch tire contact area.

2. Maximum Clear Span Deflection:
a. L/360 or 1/4 inch, whichever is less, under uniform loading of 100 psf.
3. Bar Layout:

a. Bearing bars shall be 3/16 inches minimum spaced at a maximum of 1 3/16
inches on center.

b. Cross bar spacing shall not exceed 4 inches on center.

B. FRP Structural Members:
1. Design Loads:

a. Meet all applicable design loads and geometric requirements of the most
current version of IBC, ASCE-7 and OHSA.

b. If structural members support grating or platforms, meet the loading
requirements for FRP Grating herein.

2. Maximum Member Deflection:
a. L/180 under the controlling load combination.

AUST1600646.01 06500-3 05/26/21
HORNSBY BEND BMP CENTRIFUGES FIBERGLASS REINFORCED PLASTICS & FABRICATIONS



C. FRP Handrailing

1. Design Loads & Geometry:

a. Meet all applicable design loads, allowable deflections and geometric
requirements of the most current version of IBC, ASCE-7 and OHSA.
D. FRP Stair Treads:

1. Design Loads & Geometry:

E. Meet all applicable design loads and geometric requirements of the most current version
of IBC, ASCE-7 and OHSA.
F. FRP Ladders
1. Design Loads & Geometry:
a. Meet all applicable design loads and geometric requirements of the most
current version of IBC, ASCE-7 and OHSA.
2.03 PRODUCTS & MATERIALS
A. FRP Grating

1. Molded fiberglass using a vinyl ester resin with chemical formulations suitable for
chemical exposure to all chemicals present in each of the respected facilities
identified in the Drawings.

2. Tested burn time of less than 30 seconds and an extent of burn rate less than or
equal to 10 mm per ASTM D635.

3. Color: Yellow

4. Provide grating that meets the performance criteria in 2.02.

5. Provide structural FRP angle frames, structural support shapes, and grit
impregnated plate where required and appurtenances as shown.

6. Provide FRP angle frames continuous around the grated openings and trenches in
order to present an even and flat support for the grating except as otherwise shown.
The angles and anchors shall be as per the Manufacturer.

7. Top surfaces shall have grit surface for skid resistance.

8. Coordinate the layout of grating panels with work of other Sections to provide
openings for approved mechanical equipment, operators, gates and other items
which require penetrations or openings in the grating. Grating panels shall be
further subdivided and supported to provide maximum panel weight of 110 Ibs.

9. Attach grating to supports using 316 stainless steel grating clips and fasteners.

B. FRP Handrailing

1. System shall be composed of FRP tubes; solid FRP connector plugs snugly fitting
the inside dimensions of tubes; solid FRP connector rods; and flattened corrugated,
4 in high, FRP kickplates with 0.5 in deep corrugations and 316 stainless steel drive
rivets for fastening to posts. Provide FRP sleeves for removable connections to
concrete and provide FRP baseplate assemblies with 316 stainless steel fasteners
for wall connections and for slab connections where shown. Provide approved epoxy
cement for all tube, plug and rod connections and epoxy grout for post connections
set in concrete.

2. Fabricate with continuous posts and top rail, with intermediate rails cut between
posts. Miter corners and direction changes neatly. Provide for rail expansion as
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4.
5.

required with internal plugs cemented one side and square, resin sealed, tube ends.
Provide for kickplate expansion as detailed.

Tested burn time of less than 30 seconds and an extent of burn rate less than or
equal to 10 mm per ASTM D635.

Color: Yellow.
All required fasteners shall be 316 stainless steel.

C. FRP Stair Treads

1.

4.
5.

Molded fiberglass using a vinyl ester resin with chemical formulations suitable for
chemical exposure to all chemicals present in each of the respected facilities
identified in the Drawings.

Tested burn time of less than 30 seconds and an extent of burn rate less than or
equal to 10 mm per ASTM D635.

Top surfaces shall have grit surface for skid resistance and 1 3/4” integral bull
nosing.

Color: Yellow

All required fasteners shall be 316 stainless steel.

D. FRP Structural Shapes

1.

3.
4.

5.

Structural shapes shall be molded fiberglass using a vinyl ester resin with chemical
formulations suitable for chemical exposure to all chemicals present in each of the
respected facilities identified in the Drawings.

Shapes shall be designed by a Professional Engineer licensed in the State where
the project is located to withstand all design loads required in the Specifications
and the Drawings.

Utilize 316 stainless steel fasteners, bolts and washers.

Tested burn time of less than 30 seconds and an extent of burn rate less than or
equal to 10 mm per ASTM D635.

Color: Yellow.

E. FRP Ladders

1.
2.

3.
4.
5.

6.

All ladder components shall be flame retardant per ASTM E84, Class 1.

Ladder rungs shall be 1 inch solid round with slip-resistant quartz epoxy grit surface.
Rungs shall penetrate inside wall of ladder rail tube and be countersunk into outside
wall of ladder rail tube. Fully bond connection with epoxy to prevent rung rotation.

Ladder rails, base mount brackets, stand-off brackets and cages shall be FRP.
Utilize 316 stainless steel fasteners, bolts and washers.

Tested burn time of less than 30 seconds and an extent of burn rate less than or
equal to 10 mm per ASTM D635.

Color: Yellow.

2.04 FABRICATION

A. Provide work true to detail; with clean, straight, sharply defined profiles, and smooth
surfaces of uniform color and texture free from defects impairing strength or durability.

B. Field verify dimensions and support locations prior to fabrication.
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PART 3
3.01

Grating sections shall be fabricated so that longitudinal and cross bars in adjacent
sections shall be in line when erected. Grating shall be furnished in reasonable size
pieces, avoiding patchwork, with due regard for neat overall appearance.

EXECUTION
INSPECTION
Verify that opening sizes and dimensional variations are acceptable for installation of

grating at the specified tolerances. Report any non-complying areas to the Construction
manager prior to proceeding with installation.

3.02 INSTALLATION
A. Install all items furnished except items to be embedded in concrete which shall be
installed under Division 3 — Concrete. Install items to be attached to concrete or masonry
after such work is completed and in compliance with the details shown.
3.03 FIELD QUALITY CONTROL
A. TOLERANCES
1. Maximum space between adjoining or abutting sections: "-inch.
2. Maximum variation from top surface plane of adjoining or abutting sections or
structure: 1/8-inch.
3.04 MEASUREMENT AND PAYMENT
A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.
END OF SECTION
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SECTION 07115
BITUMINOUS DAMPPROOFING

PART 1 GENERAL
1.01 SCOPE OF WORK
A. Section Includes:
1. Cold-applied, cut-back-asphalt dampproofing.
2. Cold-applied, emulsified-asphalt dampproofing.
B. RELATED requirements
1. Section 04200 "Unit Masonry".
1.02 RELATED WORK
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.03 SUBMITTALS
A. Product Data: For each type of product.
1.04 REFERENCE STANDARDS (NOT USED)
1.05 QUALITY ASSURANCE (NOT USED)
1.06 SYSTEM DESCRIPTION/DESIGN REQUIREMENTS (NOT USED)
1.07 DELIVERY, HANDLING AND STORAGE (NOT USED)
1.08 MAINTENANCE/SPARE PARTS (NOT USED)
1.09 WARRANDY/EXTENDED WARRANTY (NOT USED)
1.10 FIELD CONDITIONS
A. Weather Limitations: Proceed with application only when existing and forecasted
weather conditions permit dampproofing to be performed according to manufacturers'
written instructions.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Source Limitations: Obtain primary dampproofing materials and primers from single
source from single manufacturer. Provide protection course and auxiliary materials
recommended in writing by manufacturer of primary materials.
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2.02 PERFORMANCE REQUIREMENTS

A. VOC Content: Products shall comply with VOC content limits of authorities having
jurisdiction unless otherwise indicated.

2.03 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

A. Manufacturers: Subject to compliance with requirements, provide products by the
following:

1. BASF Corporation, Master Seal 615.
B. Fibered Brush and Spray Coats: ASTM D1227, Type II, Class 1.
2.04 AUXILIARY MATERIALS

A. Furnish auxiliary materials recommended in writing by dampproofing manufacturer for
intended use and compatible with bituminous dampproofing.

B. Patching Compound: Asbestos-free fibered mastic of type recommended in writing by
dampproofing manufacturer.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with
requirements for surface smoothness, maximum surface moisture content, and other
conditions affecting performance of the Work.

B. Proceed with application only after substrate construction and penetrating work have
been completed and unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.
Provide clean, dust-free, and dry substrates for dampproofing application.

B. Mask or otherwise protect adjoining exposed surfaces from being stained, spotted, or
coated with dampproofing. Prevent dampproofing materials from entering and clogging
weep holes and drains.

C. Clean substrates of projections and substances detrimental to dampproofing work; fill
voids, seal joints, and remove bond breakers if any.

D. Apply patching compound to patch and fill tie holes, honeycombs, reveals, and other
imperfections.

3.03 APPLICATION, GENERAL

A. Comply with manufacturer's written instructions for dampproofing application, cure time

between coats, and drying time before backfilling unless otherwise indicated.
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1. Apply dampproofing to provide continuous plane of protection.

2. Apply additional coats if recommended in writing by manufacturer or to achieve a
smooth surface and uninterrupted coverage.

B. Where dampproofing exterior face of inner wythe of exterior masonry cavity walls, lap
dampproofing at least 1/4 inch onto flashing, masonry reinforcement, veneer ties, and
other items that penetrate inner wythe.

1. Extend dampproofing over outer face of structural members and concrete slabs that
interrupt inner wythe.

2. Lap dampproofing at least 1/4 inch onto shelf angles supporting veneer.
3.04 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

A. Exterior Face of Inner Wythe of Cavity Walls: Apply primer and one brush or spray coat
at not less than 1 gal./100 sq. ft. (0.4 L/sq. m).

3.05 PROTECTION COURSE INSTALLATION

A. Install protection course over completed-and-cured dampproofing. Comply with
dampproofing-material and protection-course manufacturers' written instructions for
attaching protection course.

1. Support protection course over cured coating with spot application of adhesive type
recommended in writing by protection-board manufacturer.

2. Install protection course within 24 hours of dampproofing installation (while coating
is tacky) to ensure adhesion.

3.06 PROTECTION

A. Protect installed insulation drainage panels from damage due to UV light, harmful
weather exposures, physical abuse, and other causes. Provide temporary coverings
where panels are subject to abuse and cannot be concealed and protected by permanent
construction immediately after installation.

B. Correct dampproofing that does not comply with requirements; repair substrates, and
reapply dampproofing.

3.07 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 07620
SHEET METAL FLASHING AND TRIM

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.
1.02 SUMMARY

A. This Section includes sheet metal flashing and trim in the following categories:

1. Exposed trim.
2. Metal flashing.

B. Related Sections: The following Sections contain requirements that relate to this

Section:
1. Section 04200 “Unit Masonry” for through-wall flashing and other integral masonry
flashings specified as part of masonry work.
2. Section 07920 "Joint Sealants" for elastomeric sealants.
1.03 PERFORMANCE REQUIREMENTS

A. General: Install sheet metal flashing and trim to withstand wind loads, structural

movement, thermally induced movement, and exposure to weather without failing.
1.04 SUBMITTALS

A. General: Submit each item in this Article according to the Conditions of the Contract
and Division 1 Specification Sections.

B. Product Data including manufacturer's material and finish data, installation instructions,
and general recommendations for each specified flashing material and fabricated
product.

C. Samples of sheet metal flashing, trim, and accessory items, in the specified finish.

D. Qualification data for firms and persons specified in the "Quality Assurance" Article to
demonstrate their capabilities and experience. Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and other
information specified.

1.05 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experience Installer who has completed sheet metal
flashing and trim work similar in material, design, and extent to that indicated for this
Project and with a record of successful in-service performance.
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1.06 PROJECT CONDITIONS

A. Coordinate Work of this Section with interfacing and adjoining Work for proper
sequencing of each installation. Ensure best possible weather resistance, durability of
Work, and protection of materials and finishes.

PART 2 PRODUCTS
2.01 METALS

A. Galvanized Steel Sheet: ASTM A 526, G 90, commercial quality, or ASTM A 527, G 90,
lock-forming quality, hot-dip galvanized steel sheet with 0.20 percent copper, mill
phosphatized where indicated for painting; not less than 0.0396 inch thick, unless
otherwise indicated.

B. Coil-Coated Galvanized Steel Sheet: Zinc-coated, commercial-quality steel sheet
conforming to ASTM A 755, G 90 coating designation, coil coated with high-performance
fluoropolymer coating as specified in "Coil-Coated Galvanized Steel Sheet Finish" Article;
not less than 0.0336 inch thick, unless otherwise indicated. Provide prefinished material
for exposed flashing and trim.

C. Lead Sheet: ASTM B 749, Type L51121, copper-bearing lead sheet, with a minimum
thickness of 0.0625 inch except not less than 0.0937 inch thick for applications where
burning (welding) is involved.

2.02 MISCELLANEOUS MATERIALS AND ACCESSORIES

A. Burning Rod for Lead: Same composition as lead sheet.

B. Solder: ASTM B 32, Grade Sn50, used with rosin flux.

C. Fasteners: Same metal as sheet metal flashing or other noncorrosive metal as
recommended by sheet metal manufacturer. Match finish of exposed heads with
material being fastened.

D. Asphalt Mastic: SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and
containing no asbestos fibers, compounded for 15-mil dry film thickness per coat.

E. Mastic Sealant:  Polyisobutylene; non-hardening, non-skinning, nondrying, non-
migrating sealant.

F. Elastomeric Sealant: Generic type recommended by sheet metal manufacturer and
fabricator of components being sealed and complying with requirements for joint
sealants as specified in Division 7, Section 07920 "Joint Sealants."

G. Epoxy Seam Sealer: 2-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior and interior nhonmoving joints,
including riveted joints.

H. Adhesives: Type recommended by flashing sheet metal manufacturer for waterproof
and weather-resistant seaming and adhesive application of flashing sheet metal.
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L. Paper Slip Sheet: 5-lIb/square (0.244 kg/sq. m) red rosin, sized building paper
conforming to FS UU-B-790, Type I, Style 1b.

J. Polyethylene Underlayment: ASTM D 4397, minimum 6-mil thick black polyethylene
film, resistant to decay when tested according to ASTM E 154.

K. Metal Accessories: Provide sheet metal clips, straps, anchoring devices, and similar
accessory units as required for installation of Work, matching or compatible with
material being installed; noncorrosive; size and thickness required for performance.

L. Roofing Cement: ASTM D 4586, Type I, asbestos free, asphalt based.
2.03 FABRICATION, GENERAL

A. Sheet Metal Fabrication Standard: Fabricate sheet metal flashing and trim to comply
with recommendations of SMACNA's "Architectural Sheet Metal Manual" that apply to
the design, dimensions, metal, and other characteristics of the item indicated.

B. Comply with details shown to fabricate sheet metal flashing and trim that fit substrates
and result in waterproof and weather-resistant performance once installed. Verify
shapes and dimensions of surfaces to be covered before fabricating sheet metal.

C. Form exposed sheet metal Work that is without excessive oil canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to
form hems.

D. Seams: Fabricate nonmoving seams in sheet metal with flat-lock seams. Tin edges to
be seamed, form seams, and solder. Do not join sheet metal with exposed pop-rivits.

E. Expansion Provisions: Space movement joints at maximum of 10 feet (3 m) with no
joints allowed within 24 inches of corner or intersection. Where lapped or bayonet-type
expansion provisions in Work cannot be used or would not be sufficiently weatherproof
and waterproof, form expansion joints of intermeshing hooked flanges, not less than 1
inch deep, filled with mastic sealant (concealed within joints).

F. Sealed Joints: Form non-expansion, but movable, joints in metal to accommodate
elastomeric sealant to comply with SMACNA standards.

G. Separate metal from non-compatible metal or corrosive substrates by coating concealed
surfaces at locations of contact with asphalt mastic or other permanent separation as
recommended by manufacturer.

H. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not
allowed on faces of sheet metal exposed to public view.

L. Fabricate cleats and attachment devices from same material as sheet metal component
being anchored or from compatible, noncorrosive metal recommended by sheet metal
manufacturer.

1. Size: As recommended by SMACNA manual or sheet metal manufacturer for
application but never less than thickness of metal being secured.
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2.04 SHEET METAL FABRICATIONS

A. General: Fabricate sheet metal items in thickness or weight needed to comply with
performance requirements and as detailed.

2.05 COIL-COATED GALVANIZED STEEL SHEET FINISH

A. High-Performance Organic Coating Finish: Apply the following system by coil-coating
process on galvanized steel sheet as recommended by coating manufacturers and
applicator.

1. Fluoropolymer 2-Coat Coating System: Manufacturer's standard 2-coat,
thermocured system composed of specially formulated inhibitive primer and
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene
fluoride resin by weight; complying with AAMA 605.2.

a. Color and Gloss: As selected by Architect from manufacturer's full range of
choices.

b. Resin Manufacturers: Subject to compliance with requirements, provide
fluoropolymer coating systems containing resins produced by one of the
following manufacturers:

(i) Ausimont USA, Inc. (Hylar 5000)
(i)  EIf Atochem North America, Inc. (Kynar 500)

2. Coil-Coated Steel Sheet Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated in the Work include, but
are not limited to, the following:

a. Atas Aluminum Corporation.

b. MM Systems Corporation.

C. Vincent Metals.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine substrates and conditions under which sheet metal flashing and trim are to be
installed and verify that Work may properly commence. Do not proceed with installation
until unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. General: Unless otherwise indicated, install sheet metal flashing and trim to comply
with performance requirements, manufacturer's installation instructions, and SMACNA's
"Architectural Sheet Metal Manual." Anchor units of Work securely in place by methods
indicated, providing for thermal expansion of metal units; conceal fasteners where
possible, and set units true to line and level as indicated. Install Work with laps, joints,
and seams that will be permanently watertight and weatherproof.

B. Install exposed sheet metal Work that is without excessive oil canning, buckling, and
tool marks and that is true to line and levels indicated, with exposed edges folded back
to form hems. Install sheet metal flashing and trim to fit substrates and to result in
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waterproof and weather-resistant performance. Verify shapes and dimensions of
surfaces to be covered before fabricating sheet metal.

C. Expansion Provisions: Provide for thermal expansion of exposed sheet metal Work.
Space movement joints at maximum of 10 feet (3 m) with no joints allowed within 24
inches of corner or intersection. Where lapped or bayonet-type expansion provisions
in Work cannot be used or would not be sufficiently weatherproof and waterproof, form
expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with
mastic sealant (concealed within joints).

D. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-
tin edges of sheets to be soldered to a width of 1-1/2 inches, except where pre-tinned
surface would show in finished Work.

1. Pre-tinning is not required for Lead.

2. Do not use torches for soldering. Heat surfaces to receive solder and flow solder
into joint. Fill joint completely. Completely remove flux and spatter from exposed
surfaces.

E. Sealed Joints: Form non-expansion, but movable, joints in metal to accommodate
elastomeric sealant to comply with SMACNA standards. Fill joint with sealant and form
metal to completely conceal sealant.

1. Use joint adhesive for nonmoving joints specified not to be soldered.

F. Seams: Fabricate nonmoving seams in sheet metal with flat-lock seams. Tin edges to
be seamed, form seams, and solder.

G. Separations: Separate metal from non-compatible metal or corrosive substrates by
coating concealed surfaces, at locations of contact, with asphalt mastic or other
permanent separation as recommended by manufacturer.

1. Underlayment: = Where installing stainless steel or aluminum directly on
cementitious or wood substrates, install a slip sheet of red-rosin paper and a course
of polyethylene underlayment.

2. Bed flanges of Work in a thick coat of roofing cement where required for waterproof
performance.

H. Roof-Penetration Flashing: Coordinate roof-penetration flashing installation with roofing
and installation of items penetrating roof. Install flashing as follows:

1. Turn lead flashing down inside vent piping, being careful not to block vent piping
with flashing.

2. Seal and clamp flashing to pipes penetrating roof, other than lead flashing on vent
piping.

3.03 CLEANING AND PROTECTION

A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal
or deterioration of finishes.
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B. Provide final protection and maintain conditions that ensure sheet metal flashing and
trim Work during construction is without damage or deterioration other than natural
weathering at the time of Substantial Completion.

3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 07920
JOINT SEALANTS

PART 1 GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.02 SUMMARY
A. This Section includes sealants for the following applications, including those specified by
reference to this Section:
1. Exterior joints in the following vertical surfaces and non-traffic horizontal surfaces:
a. Joints in exterior masonry.
b. Perimeter joints between material listed above and frames of doors and
windows.
c. Other joints as indicated.
2. Interior joints in the following vertical surfaces and horizontal non-traffic surfaces:
a. Perimeter joints of exterior openings where indicated.
b. Perimeter joints between interior wall surfaces and frames of interior doors.
¢. Joints between plumbing fixtures and adjoining walls, floors, and counters.
d. Other joints as indicated.
1.03 PERFORMANCE REQUIREMENTS
A. Provide elastomeric joint sealants that establish and maintain watertight and airtight
continuous joint seals without staining or deteriorating joint substrates.
1.04 SUBMITTALS
A. Product Data: For each joint-sealant product indicated.
B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured
sealants showing the full range of colors available for each product exposed to view.
C. Product Certificates: Signed by manufacturers of joint sealants certifying that products
furnished comply with requirements and are suitable for the use indicated.
1.05 QUALITY ASSURANCE
A. Installer Qualifications: An experienced installer who has specialized in installing joint
sealants similar in material, design, and extent to those indicated for this Project and
whose work has resulted in joint-sealant installations with a record of successful in-
service performance.
B. Source Limitations: Obtain each type of joint sealant through one source from a single
manufacturer.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with labels
indicating manufacturer, product name and designation, color, expiration date, pot life,
curing time, and mixing instructions for multicomponent materials.

B. Store and handle materials in compliance with manufacturer's written instructions to
prevent their deterioration or damage due to moisture, high or low temperatures,
contaminants, or other causes.

1.07 PROJECT CONDITIONS

A. Environmental Limitations: Do not proceed with installation of joint sealants under the
following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted
by joint sealant manufacturer.
2. When joint substrates are wet.

B. Joint-Width Conditions: Do not proceed with installation of joint sealants where joint
widths are less than those allowed by joint sealant manufacturer for applications
indicated.

C. Joint-Substrate Conditions: Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from joint substrates.

PART 2 PRODUCTS
2.01 PRODUCTS AND MANUFACTURERS

A. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the products specified in the
sealant schedules at the end of Part 3.

2.02 MATERIALS, GENERAL

A. Compatibility: Provide joint sealants, backings, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by sealant manufacturer based on testing and field
experience.

B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full
range for this characteristic.

2.03 ELASTOMERIC JOINT SEALANTS

A. Elastomeric Sealant Standard: Comply with ASTM C 920 and other requirements
indicated for each liquid-applied chemically curing sealant in the Elastomeric Joint-
Sealant Schedule at the end of Part 3, including those referencing ASTM C 920
classifications for type, grade, class, and uses.
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2.04

2.05

2.06

2.07

Stain-Test-Response Characteristics: Where elastomeric sealants are specified in the
Elastomeric Joint-Sealant Schedule to be non-staining to porous substrates, provide
products that have undergone testing according to ASTM C 1248 and have not stained
porous joint substrates indicated for Project.

LATEX JOINT SEALANTS

Latex Sealant Standard: Comply with ASTM C 834 for each product of this description
indicated in the Latex Joint-Sealant Schedule at the end of Part 3.

ACOUSTICAL JOINT SEALANTS

Acoustical Sealant for Exposed and Concealed Joints: For each product of this

description indicated in the Acoustical Joint-Sealant Schedule at the end of Part 3,

provide manufacturer's standard non-sag, paintable, non-staining latex sealant

complying with ASTM C 834 and the following:

1. Product effectively reduces airborne sound transmission through perimeter joints
and openings in building construction as demonstrated by testing representative
assemblies according to ASTM E 90.

JOINT-SEALANT BACKING

A.General: Provide sealant backings of material and type that are non-staining; are
compatible with joint substrates, sealants, primers, and other joint fillers; and are
approved for applications indicated by sealant manufacturer based on field experience
and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, of type indicated below and of size and
density to control sealant depth and otherwise contribute to producing optimum sealant
performance:

1. Type C: Closed-cell material with a surface skin.

Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone tubing
complying with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining
resilient at temperatures down to minus 26 deg F (minus 32 deg C). Provide products
with low compression set and of size and shape to provide a secondary seal, to control
sealant depth, and otherwise contribute to optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler
materials or joint surfaces at back of joint where such adhesion would result in sealant
failure. Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint sealant manufacturer where required for
adhesion of sealant to joint substrates indicated, as determined from preconstruction
joint-sealant-substrate tests and field tests.
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B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances capable
of staining or harming joint substrates and adjacent nonporous surfaces in any way,
and formulated to promote optimum adhesion of sealants with joint substrates.

C. Masking Tape: Non-staining, nonabsorbent material compatible with joint sealants and
surfaces adjacent to joints.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance
with requirements for joint configuration, installation tolerances, and other conditions
affecting joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 PREPARATION

A. A.Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants
to comply with joint sealant manufacturer's written instructions and the following
requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion
of joint sealant, including dust, paints (except for permanent, protective coatings
tested and approved for sealant adhesion and compatibility by sealant
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents,
water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning,
mechanical abrading, or a combination of these methods to produce a clean, sound
substrate capable of developing optimum bond with joint sealants. Remove loose
particles remaining from above cleaning operations by vacuuming or blowing out
joints with oil-free compressed air. Porous joint surfaces include the following:

a. Concrete.
b. Masonry.
3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that do not stain,
harm substrates, or leave residues capable of interfering with adhesion of joint

sealants.
a. Metal.
b. Glass.

c. Glazed surfaces of ceramic tile.

B. Joint Priming: Prime joint substrates where recommended in writing by joint sealant
manufacturer, based on preconstruction joint-sealant-substrate tests or prior
experience. Apply primer to comply with joint sealant manufacturer's written
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or
migration onto adjoining surfaces.
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C. Masking Tape: Use masking tape where required to prevent contact of sealant with
adjoining surfaces that otherwise would be permanently stained or damaged by such
contact or by cleaning methods required to remove sealant smears. Remove tape
immediately after tooling without disturbing joint seal.

3.03 INSTALLATION OF JOINT SEALANTS

A. General: Comply with joint sealant manufacturer's written installation instructions for
products and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard: Comply with recommendations of ASTM C 1193 for use
of joint sealants as applicable to materials, applications, and conditions indicated.

C. Acoustical Sealant Application Standard: Comply with recommendations of ASTM C 919
for use of joint sealants in acoustical applications as applicable to materials, applications,
and conditions indicated.

D. Install sealant backings of type indicated to support sealants during application and at
position required to produce cross-sectional shapes and depths of installed sealants
relative to joint widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before sealant
application and replace them with dry materials.

E. Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and back of joints.

F. Install sealants by proven techniques to comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses provided for each joint configuration.

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that
allow optimum sealant movement capability.

G. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning
or curing begins, tool sealants according to requirements specified below to form
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to
ensure contact and adhesion of sealant with sides of joint.

1. Remove excess sealants from surfaces adjacent to joint.

2. Use tooling agents that are approved in writing by sealant manufacturer and that
do not discolor sealants or adjacent surfaces.

3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise
indicated.
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3.04 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses
by methods and with cleaning materials approved in writing by manufacturers of joint
sealants and of products in which joints occur.

3.05 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, cut out and remove damaged
or deteriorated joint sealants immediately so installations with repaired areas are
indistinguishable from the original work.

3.06 ELASTOMERIC JOINT-SEALANT SCHEDULE

A. Multicomponent Nonsag Urethane Sealant: Where joint sealants of this type are
indicated, provide products complying with the following:

1. Products: Available products include the following and approved equals:
a. Chem-Calk 500; Bostik Inc.
b. Dynatrol; Pecora Corporation.
c. Sikaflex - 2c NS; Sika Corporation.
d. Sonolastic NP 2; Sonneborn Building Products Div., ChemRex Inc.

2. Type and Grade: M (multicomponent) and NS (nonsag).

3. Class: 25.

4. Use Related to Exposure: NT (nontraffic).

5. Uses Related to Joint Substrates: M, G, A, and, as applicable to joint substrates
indicated, O.

6. Applications: Door perimeters, expansion and control joints in concrete and
masonry.

B. Multicomponent Nonsag Urethane Sealant: Where joint sealants of this type are

indicated, provide products complying with the following:

1. Available products include the following and approved equals:
a. Dyna Tred, Pecora Corporation.
b. Sikaflex-LCSL, Sika.
c. THG901, Tremco.

2. Type and Grade: Type M, Grade P.

3. Use Related to Exposure: T (traffic).

4. Applications: Traffic Control Joints.

3.07 LATEX JOINT-SEALANT SCHEDULE

A. Latex Sealant: Where joint sealants of this type are indicated, provide products
complying with the following:

1. Products:
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Chem-Calk 600; Bostik Inc.

NuFlex 330; NUCO Industries, Inc.

AC-20; Pecora Corporation.

PSI-701; Polymeric Systems, Inc.

Sonolac; Sonneborn Building Products Div., ChemRex, Inc.
. Tremflex 834; Tremco.

2. Applications: Limit use to window, door and louver frames.

me a0 T

3.08 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 08330
ROLLING SERVICE DOORS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Rolling service doors.
B. Springless rolling service doors.
1.02 RELATED SECTIONS
A. Section 05500 “Miscellaneous Metal Fabrications”: Support framing and framed opening.
B. Section 09900 “Painting”: Field applied finish.
1.03 REFERENCES
A. ANSI/DASMA 108 - American National Standards Institute Standard Method For Testing
Sectional Garage Doors And Rolling Doors: Determination Of Structural Performance
Under Uniform Static Air Pressure Difference.
B. NFRC 102 - Test Procedure for Measuring the Steady-State Thermal Transmittance of
Fenestration Systems.
C. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Element.
D. ASTM E 330 - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.
E. ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
ASTM A 666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, Plate,
and Flat Bar.
F. ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, Metallic-
Coated by the Hot-Dip Process.
G. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes.
1.04 DESIGN / PERFORMANCE REQUIREMENTS
A. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one
manufacturer for each type of door. Provide secondary components from source
acceptable to manufacturer of primary components.
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1.05

SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.

2. Storage and handling requirements and recommendations.
3. Details of construction and fabrication.
4. Installation instructions.

C. Shop Drawings: Include detailed plans, elevations, details of framing members,
anchoring methods, required clearances, hardware, and accessories. Include
relationship with adjacent construction.

D. Selection Samples: For each finish product specified, two complete sets of color chips
representing manufacturer's full range of available colors and patterns.

E. Verification Samples: For each finish product specified, two samples, minimum size 6
inches long, representing actual product, color, and patterns.

F. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

G. Operation and Maintenance Data: Submit lubrication requirements and frequency, and
periodic adjustments required.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in performing Work of this section
with @ minimum of five years experience in the fabrication and installation of security
closures.

B. Installer Qualifications: Installer Qualifications: Company specializing in performing
Work of this section with minimum three years and approved by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Protect materials from exposure to moisture. Do not deliver until after wet work is
complete and dry.

C. Store materials in a dry, warm, ventilated weathertight location.

1.08 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.
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1.09 COORDINATION

A. Coordinate Work with other operations and installation of adjacent materials to avoid
damage to installed materials.

1.10 WARRANTY

A. Warranty: Manufacturer’s limited door and operator system, to be free from defects in
materials and workmanship for 3 years or 500,000 cycles, whichever occurs first.

B. PowderGuard Finish

1. PowderGuard Premium Applied to curtain, guides, bottom bar, headplates:
Manufacturer’s limited Premium Finish warranty for 2 years.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer: Overhead Door Corporation, 2501 S. State Hwy. 121, Suite
200, Lewisville, TX 75067. ASD. Tel. Toll Free: (800) 275-3290. Phone: (469) 549-
7100. Fax: (972) 906-1499. Web  Site:  www.overheaddoor.com.  E-mail:
info@overheaddoor.com.

B. Substitutions: Subject to compliance with requirements, alternate suppliers will be
permitted.

2.02 ROLLING SERVICE DOORS

A. Industrial Doors: Overhead Door Corporation, Model 610 Rolling Service Doors.

1. Curtain: Interlocking roll-formed slats as specified following. Endlocks shall be
attached to each end of alternate slats to prevent lateral movement.

a. Flat profile type F-265 for doors up to 18 feet 4 inches (5.59 m) wide, fabricated
of:

(i) 0.040-inch aluminum.
2. Slats and Hood Finish:
a. Aluminum: Slats and hood finished as follows:

b. Powder Coat: Powder Guard Premium powder coat, color as selected by the
Architect.

3. Non-galvanized exposed ferrous surfaces shall receive one coat of rust-inhibitive
primer.

4. Weatherseals:

a. Vinyl bottom seal.

b. Guide weatherseal.
5. Bottom Bar:

a. Extruded aluminum for doors up to 15 feet 4 inches (4.67 m) wide.
6. Guides: Three structural steel angles.

7. Brackets:
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a. Galvanized steel to support counterbalance, curtain and hood.
8. 7. Finish; Bottom Bar, Guides and Brackets:
a. PowderGuard Premium powder coat in black color.

9. Counterbalance: Helical torsion spring type housed in a steel tube or pipe barrel,
supporting the curtain with deflection limited to 0.03 inch per foot of span.
Counterbalance is adjustable by means of an adjusting tension wheel.

10. Hood:

a. 24-gauge galvanized steel with intermediate supports as required.
11. Manual Operation:

a. Chain hoist for doors over 96 SF.
12. Wind Load Design:

a. Standard wind load shall be 30 PSF.

13. Operation: Design door assembly, including operator, to operate for not less than
20,000 cycles.

14. Locking:
a. Two interior bottom bar slide bolts for manually operated doors.
b. Chain keeper locks for chain hoist operation.

15. Wall Mounting Condition:
a. Face-of-wall mounting.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify opening sizes, tolerances and conditions are acceptable.
B. Examine conditions of substrates, supports, and other conditions under which this work
is to be performed.
C. If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.
3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving
the best result for the substrate under the project conditions.
3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Use anchorage devices to securely fasten assembly to wall construction and building
framing without distortion or stress.
C. Securely and rigidly brace components suspended from structure. Secure guides to
structural members only.
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Fit and align assembly including hardware; level and plumb, to provide smooth
operation.

E. Coordinate installation of sealants and backing materials at frame perimeter as specified
in Section 07920.
F. Install perimeter trim and closures.
G. Instruct Owner’s personnel in proper operating procedures and maintenance schedule.
3.04 ADJUSTING
A. Test for proper operation and adjust as necessary to provide proper operation without
binding or distortion.
B. Adjust hardware and operating assemblies for smooth and noiseless operation.
3.05 CLEANING
A. Clean curtain and components using non-abrasive materials and methods recommended
by manufacturer.
B. Remove labels and visible markings.
C. Touch-up, repair or replace damaged products before Substantial Completion.
3.06 PROTECTION
A. Protect installed products until completion of project.
3.07 MEASUREMENT AND PAYMENT
A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.
END OF SECTION
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SECTION 09220
PORTLAND CEMENT PLASTERING

PART 1 GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.02 SUMMARY
A. Section Includes:
1. Exterior vertical plasterwork (stucco).
2. Exterior horizontal and nonvertical plasterwork (stucco).
1.03 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1.04 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Show locations and installation of control and expansion joints,
including plans, elevations, sections, details of components, and attachments to other
work.

1.05 DESIGN REQUIREMENTS

A. Structural (wind and axial loads)

1. Design for maximum allowable deflection, normal to the plan of the wall of L/360.
2. Design for wind load in conformance with code requirements. Consult applicable
code compliance report for limitations that may apply.

B. Moisture Control
1. Prevent the accumulation of water into or behind the stucco, either by condensation

or leakage into the wall construction, in the design and detailing of the wall
assembly.

C. Joints
1. Provide on piece control joints every 250 SF. Do not exceed length to width ratio

of 2-1/2:1 in control joint layout and do not exceed more than 18 feet in any
direction without an expansion or control joint. Where casing beads are used back
to back as the joint accessories, back the joint with appropriate StoGuard transition
or backer material, however, do not allow transition/backer material to extend
beyond the expanded flange (as stucco will not adhere to StoGuard).
2. Provide appropriate accessories at stucco terminations and joints.
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3. Provide appropriate sealant at stucco terminations and at accessory butt joints so
they are watertight.

D. Surface Conditions and Surface Preparation
1. Provide surface plane tolerance not to exceed "4 inch in 10 feet.

2. Remove form ties, trim projecting concrete and fill honeycombs or other surface
defects with appropriate patch and repair material.

3. Concrete Masonry-provide open texture concrete masonry units with flush joints,
free of efflorescence, coatings or other surface contamination, weak surfaces or
surface conditions that could interfere with adhesion.

4. Do not install stucco, stucco bonding agent, primers or finishes over efflorescence,
laitance or weak surface conditions, painted, coated or salt contaminated, non-
absorbent, smooth or high-density concrete surfaces, or any concrete or CMU
substrate where adhesion is in question, or when total stucco thickness (including
finish coat will exceed 5/8”. Use appropriate metal plaster base in these cases.

E. Stucco Thickness
1. Scratch Coat: V4 inch uniform thickness.
2. Brown Coat: Y4 inch uniform thickness.

3. Finish Coat: uniform, and in accordance with published instructions of
Manufacturer. Finish to align with existing finish to remain.

1.06 PERFORMANCE REQUIRMENTS

A. Primers
1. Alkaline Resistant Primer for freshly placed (minimum 4 day old) stucco surfaces:
a. Resistant to alkaline surfaces with pH of 13 or less.

b. Surface Burning, ASTM E 84: Flame Spread less than 25, Smoke Developed
less than 450, Class A building material.

c. VOC: less than 50 g/L, compliant with South Coast AQMD Rule 1113 for
architectural coatings.

1.07 QUALITY ASSURANCE

A. Manufacturer requirements
1. Stucco products manufacturer for a minimum of twenty-five (25) years.

B. Mockups: Build mockups to verify selections made under Sample submittals, to
demonstrate aesthetic effects, and to set quality standards for materials and execution.

1. Build mockups for each substrate and finish texture indicated for cement plastering,
including accessories.

a. Size: 100 sq. ft. (9 sq. m) in surface area.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such
deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.
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1.08 DELIVERY, STORAGE, AND HANDLING
A. Deliver all materials in their original sealed containers bearing Manufacturer’s name and
identification of product.
B. Protect coatings (pail products) from freezing and temperatures in excess of 90 degrees

F. Store away from direct sunlight.

C. Protect portland cement-based materials (bag products) from moisture and humidity.

Store under cover off the ground in a dry location.

1.09 FIELD CONDITIONS
A. Comply with ASTM C926 requirements.
B. Exterior Plasterwork:

1. Apply and cure plaster to prevent plaster drying out during curing period. Use
procedures required by climatic conditions, including moist curing, providing
coverings, and providing barriers to deflect sunlight and wind.

2. Apply plaster when ambient temperature is greater than 40 deg F.

3. Protect plaster coats from freezing for not less than 48 hours after set of plaster
coat has occurred.

C. Factory-Prepared Finishes: Comply with manufacturer's written recommendations for
environmental conditions for applying finishes.
1.10 SUBMITTALS
A. Manufacturer’s guide specifications, guide details, installation instructions and product
data.
B. Manufacturer’s code compliance report.
C. Manufacturer’s standard warranty.
D. Samples for approval as directed by architect or Owner.
PART 2 PRODUCTS
2.01 METAL LATH
A. Expanded-Metal Lath: ASTM (C847, cold-rolled carbon-steel sheet with ASTM
A653/A653M, G60 (Z180), hot-dip galvanized-zinc coating.
B. Paper Backing: FS UU-B-790a, Type I, Grade B, Style 1a vapor-retardant paper.
1. Provide paper-backed lath unless otherwise indicated.
2.02 ACCESSORIES
A. General: Comply with ASTM C1063, and coordinate depth of trim and accessories with
thicknesses and number of plaster coats required.
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B. Metal Accessories:

1.

2.

Foundation Weep Screed: Fabricated from hot-dip galvanized-steel sheet, ASTM
A653/A653M, G60 (Z2180) zinc coating.

Cornerite: Fabricated from metal lath with ASTM A653/A653M, G60 (Z180), hot-dip
galvanized-zinc coating.

External- (Outside-) Corner Reinforcement: Fabricated from metal lath with ASTM
A653/A653M, G60 (Z180), hot-dip galvanized-zinc coating.

Cornerbeads: Fabricated from zinc or zinc-coated (galvanized) steel.

a. Smallnose cornerbead with expanded flanges; use unless otherwise indicated.
Casing Beads: Fabricated from zinc or zinc-coated (galvanized) steel; square-edged
style; with expanded flanges.

Control Joints: Fabricated from zinc or zinc-coated (galvanized) steel; one-piece-
type, folded pair of unperforated screeds in M-shaped configuration; with
perforated flanges and removable protective tape on plaster face of control joint.
Expansion Joints: Fabricated from zinc or zinc-coated (galvanized) steel; folded pair
of unperforated screeds in M-shaped configuration; with expanded flanges.

C. Plastic Accessories: Manufactured from high-impact PVC.

1.

Cornerbeads: With perforated flanges.

a. Smallnose cornerbead; use unless otherwise indicated.

Casing Beads: With perforated flanges in depth required to suit plaster bases
indicated and flange length required to suit applications indicated.

a. Square-edge style; use unless otherwise indicated.

Control Joints: One-piece-type, folded pair of unperforated screeds in M-shaped
configuration; with perforated flanges and removable protective tape on plaster
face of control joint.

2.03 MISCELLANEOUS MATERIALS

A. Water for Mixing and Finishing Plaster: Potable and free of substances capable of
affecting plaster set or of damaging plaster, lath, or accessories.

B. Fiber for Base Coat: Alkaline-resistant glass or polypropylene fibers, 1/2 inch long, free
of contaminants, manufactured for use in cement plaster.

C. Bonding Compound: ASTM C932.

D. Fasteners for Attaching Metal Lath to Substrates: ASTM C1063.

E. Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch
diameter unless otherwise indicated.

2.04 PLASTER MATERIALS

A. Portland Cement: ASTM C150/C150M, Type II.

1.

Color for Finish Coats: White.

B. Masonry Cement: ASTM C91, Type N.
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1. Color for Finish Coats: White.

C. Lime: ASTM C206, Type S; or ASTM C207, Type S.
D. Sand Aggregate: ASTM C897.
1. Color for Job-Mixed Finish Coats: White.
2.05 PLASTER MIXES
A. General: Comply with ASTM C926 for applications indicated.
1. Fiber Content: Add fiber to base-coat mixes after ingredients have mixed at least
two minutes. Comply with fiber manufacturer's written instructions for fiber

quantities in mixes, but do not exceed 1 Ib of fiber/cu. yd. (0.6 kg of fiber/cu. m)

of cementitious materials.

B. Base-Coat Mixes for Use over Metal Lath: Scratch and brown coats for three-coat
plasterwork as follows:
1. Portland Cement Mixes:

a. Scratch Coat: For cementitious material, mix 1 part portland cement and 3/4
to 1-1/2 parts lime. Use 2-1/2 to 4 parts aggregate per part of cementitious
material.

b. Brown Coat: For cementitious material, mix 1 part portland cement and 3/4 to
1-1/2 parts lime. Use 3 to 5 parts aggregate per part of cementitious material,
but not less than volume of aggregate used in scratch coat.

PART 3 EXECUTION
3.01 EXAMINATION
A. Examine substrates and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
the Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 PREPARATION
A. Protect adjacent work from soiling, spattering, moisture deterioration, and other harmful
effects caused by plastering.
B. Prepare smooth, solid substrates for plaster according to ASTM C926.
3.03 INSTALLING METAL LATH
A. Metal Lath: Install according to ASTM C1063.
1. On Solid Surfaces, Not Otherwise Furred: Install self-furring, diamond-mesh lath.
3.04 INSTALLING ACCESSORIES
A. Install according to ASTM C1063 and at locations indicated on Drawings.
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B. Reinforcement for External (Outside) Corners:
1. Install lath-type, external-corner reinforcement at exterior locations.
2. Install cornerbead at interior locations.

C. Control Joints: Locate as approved by Architect for visual effect and as follows:

1. As required to delineate plasterwork into areas (panels) of the following maximum
sizes:

a. Vertical Surfaces: 144 sq. ft. (13.4 sq. m).
b. Horizontal and Other Nonvertical Surfaces: 100 sq. ft. (9.3 sq. m).
2. At distances between control joints of not greater than 18 feet (5.5 m) o.c.

3. As required to delineate plasterwork into areas (panels) with length-to-width ratios
of not greater than 2-1/2:1.

4. Where control joints occur in surface of construction directly behind plaster.

5.  Where plasterwork areas change dimensions, to delineate rectangular-shaped areas
(panels) and to relieve the stress that occurs at the corner formed by the dimension
change.

3.05 PLASTER APPLICATION

A. General: Comply with ASTM C926.

1. Do not deviate more than plus or minus 1/4 inch in 10 feet from a true plane in
finished plaster surfaces when measured by a 10-foot (3-m) straightedge placed on
surface.

2. Finish plaster flush with metal frames and other built-in metal items or accessories
that act as a plaster ground unless otherwise indicated. Where casing bead does
not terminate plaster at metal frame, cut base coat free from metal frame before
plaster sets and groove finish coat at junctures with metal.

3. Provide plaster surfaces that are ready to receive field-applied finishes indicated.

B. Walls; Base-Coat Mixes for Use over Metal Lath: For scratch and brown coats, for three-
coat plasterwork with 3/4-inch total thickness, as follows:

1. Portland cement mixes.

C. Ceilings; Base-Coat Mixes for Use over Metal Lath: For scratch and brown coats, for
three-coat plasterwork and having 1/2-inch total thickness, as follows:

1. Portland cement mixes.
D. Plaster Finish Coats: Apply to match existing finish to remain.
3.06 PLASTER REPAIRS

A. Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check
cracking, dry outs, efflorescence, sweat outs, and similar defects and where bond to
substrate has failed.
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3.07 CLEANING AND PROTECTION

A. Remove temporary protection and enclosure of other work after plastering is complete.
Promptly remove plaster from door frames, windows, and other surfaces not indicated
to be plastered. Repair floors, walls, and other surfaces stained, marred, or otherwise
damaged during plastering.

3.08 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 09900
PAINTING
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply herein.

1.02 SUMMARY

A. This Section includes surface preparation and field painting of the following:
1. Exposed exterior items and surfaces.
2. Exposed interior items and surfaces.

3. Surface preparation, priming, and finish coats specified herein are in addition to
shop priming and surface treatment specified in other Sections.

B. Paint exposed surfaces, except where the paint schedules indicate that a surface or
material is not to be painted or is to remain natural. If the paint schedules do not
specifically mention an item or a surface, paint the item or surface the same as similar
adjacent materials or surfaces whether or not schedules indicate colors. If the schedules
do not indicate color or finish, the OWNER and/or ENGINEER will select from standard
colors and finishes available.

C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating
parts, and labels.

1. Prefinished items include the following factory-finished components:
a. Architectural casework.
b. Finished mechanical and electrical equipment.
c. Light fixtures.
d. Distribution cabinets.
2. Finished metal surfaces include the following:
a. Anodized aluminum.
b. Stainless steel.

3. Labels: Do not paint over Underwriters Laboratories (UL), Factory Mutual (FM), or
other code-required labels or equipment name, identification, performance rating,
or nomenclature plates.

1.03 DEFINITIONS

A. General: Standard coating terms defined in ASTM D 16 apply herein.
1. Flat refers to a lusterless or matte finish with a gloss range below 15 when
measured at an 85-degree meter.
2. Eggshell refers to low-sheen finish with a gloss range between 5 and 20 when
measured at a 60-degree meter.
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1.04

1.05

1.06

1.07

3. Satin refers to low-sheen finish with a gloss range between 15 and 35 when
measured at a 60-degree meter.

4. Semigloss refers to medium-sheen finish with a gloss range between 30 and 65
when measured at a 60-degree meter.

5. Full gloss refers to high-sheen finish with a gloss range more than 65 when
measured at a 60-degree meter.

SUBMITTALS
Product Data: For each paint system specified. Include block fillers and primers.

Samples for Initial Selection: Manufacturer's color charts showing the full range of colors
available for each type of finish-coat material indicated.

QUALITY ASSURANCE

Applicator Qualifications: Engage an experienced applicator who has completed painting
system applications similar in material and extent to that indicated for this Project with
a record of successful in-service performance.

Source Limitations: Obtain block fillers, primers, and undercoat materials for each
coating system from the same Manufacturer as the finish coats.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to the Project Site in Manufacturer's original, unopened packages and
containers bearing Manufacturer's name and label, and the following information:

Product name or title of material.

Product description (generic classification or binder type).
Manufacturer's stock number and date of manufacture.
Contents by volume, for pigment and vehicle constituents.
Thinning instructions.

Application instructions.

Color name and number.

VOC content.

XNV A WM&

Store materials not in use in tightly covered containers in a well-ventilated area at a
minimum ambient temperature of 45 deg F (7 deg C). Maintain containers used in
storage in a clean condition, free of foreign materials and residue.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and
waste daily. Take necessary measures to ensure that workers and work areas are
protected from fire and health hazards resulting from handling, mixing, and
application.

PROJECT CONDITIONS

Apply water-based paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 50 and 90 deg F (10 and 32 deg C).
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1.08

PART 2
2.01

2.02

Apply solvent-thinned paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 45 and 95 deg F (7.2 and 35 deg C).

Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85

percent; or at temperatures less than 5 deg F (3 deg C) above the dew point; or to

damp or wet surfaces.

1. Painting may continue during inclement weather if surfaces and areas to be painted
are enclosed and heated within temperature limits specified by Manufacturer during
application and drying periods.

EXTRA MATERIALS

Furnish extra paint materials from the same production run as the materials applied in

the quantities described below. Package paint materials in unopened, factory-sealed

containers for storage and identify with labels describing contents. Deliver extra

materials to the OWNER.

1. Quantity: Furnish the OWNER with 1 gallon of each color and each type of paint
used on the project.

PRODUCTS
MANUFACTURERS

Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products listed in the paint
schedules. For all paint classifications, Sherwin Williams Co. (S-W) products are listed
as representative examples. Products from other Manufacturers that can be
demonstrated to be equal in composition and material properties will also be acceptable
upon approval by the OWNER and/or ENGINEER.

PAINT MATERIALS, GENERAL

Material Compatibility: Provide primers, undercoats, and finish-coat materials that are
compatible with one another and the substrates indicated under conditions of service
and application, as demonstrated by Manufacturer based on testing and field
experience.

Material Quality: Provide Manufacturer's best-quality paint material of the various
coating types specified. Paint-material containers not displaying Manufacturer's product
identification will not be acceptable.

1. Proprietary Names: Use of Manufacturer's proprietary product names to designate
colors or materials is not intended to imply that products named are required to be
used to the exclusion of equivalent products of other Manufacturers. Furnish
Manufacturer's material data and certificates of performance for proposed
substitutions.

Colors: Provide color selections made by the OWNER and/or ENGINEER.
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PART 3 EXECUTION

3.01

A.

3.02

D.

EXAMINATION

Examine substrates, areas, and conditions, with the Applicator present, under which

painting will be performed for compliance with paint application requirements.

1. Do not begin to apply paint until unsatisfactory conditions have been corrected and
surfaces receiving paint are thoroughly dry.

2. Start of painting will be construed as the Applicator's acceptance of surfaces and
conditions within a particular area.

Coordination of Work: Review other Sections in which primers are provided to ensure
compatibility of the total system for various substrates.

PREPARATION

General: Remove hardware and hardware accessories, plates, machined surfaces,

lighting fixtures, and similar items already installed that are not to be painted. If removal

is impractical or impossible because of the size or weight of the item, provide surface-

applied protection before surface preparation and painting.

1. After completing painting operations in each space or area, reinstall items removed
using workers skilled in the trades involved.

Cleaning: Before applying paint or other surface treatments, clean the substrates of

substances that could impair the bond of the various coatings. Remove oil and grease

before cleaning.

1. Schedule cleaning and painting so dust and other contaminants from the cleaning
process will not fall on wet, newly painted surfaces.

Surface Preparation: Clean and prepare surfaces to be painted according to
Manufacturer's written instructions for each particular substrate condition and as
specified.

1. Provide barrier coats over incompatible primers or remove and reprime.

2. Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been shop
coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use
solvent or mechanical cleaning methods that comply with the Steel Structures
Painting Council's (SSPC) recommendations.

a. Treat bare and sandblasted or pickled clean metal with a metal treatment wash
coat before priming.

b. Touch up bare areas and shop-applied prime coats that have been damaged.
Wire-brush, clean with solvents recommended by the paint Manufacturer, and
touch up with the same primer as the shop coat.

3. Galvanized Surfaces: Clean galvanized surfaces with nonpetroleum-based solvents
so surface is free of oil and surface contaminants. Remove pretreatment from
galvanized sheet metal fabricated from coil stock by mechanical methods.

Materials Preparation: Mix and prepare paint materials according to the Manufacturer's
written instructions.
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Maintain containers used in mixing and applying paint in a clean condition, free of
foreign materials and residue.

Stir material before application to produce a mixture of uniform density. Stir as
required during application. Do not stir surface film into material. If necessary,
remove surface film and strain material before using.

Use only thinners approved by paint Manufacturer and only within recommended
limits.

3.03 APPLICATION

A. General: Apply paint according to Manufacturer's written instructions. Use applicators
and techniques best suited for substrate and type of material being applied.

1.
2.

6.

7.

Paint colors, surface treatments, and finishes are indicated in the schedules.

Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions
detrimental to formation of a durable paint film.

Provide finish coats that are compatible with primers used.

The term "exposed surfaces" includes areas visible when permanent or built-in
fixtures are in place. Extend coatings in these areas, as required.

Paint surfaces behind movable equipment and furniture the same as similar exposed
surfaces. Before the final installation of equipment, paint surfaces behind
permanently fixed equipment or furniture with prime coat only.

Paint interior surfaces of ducts with a flat, nonspecular black paint where visible
through registers or grilles.

Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.

B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or
otherwise prepared for painting as soon as practicable after preparation and before
subsequent surface deterioration.

1.

The number of coats and the film thickness required are the same regardless of
application method. Do not apply succeeding coats until the previous coat has cured
as recommended by the Manufacturer. If sanding is required to produce a smooth,
even surface according to Manufacturer's written instructions, sand between
applications.

Omit primer on metal surfaces that have been shop primed and touchup painted.
If undercoats, stains, or other conditions show through final coat of paint, apply
additional coats until paint film is of uniform finish, color, and appearance. Give
special attention to ensure edges, corners, crevices, welds, and exposed fasteners
receive a dry film thickness equivalent to that of flat surfaces.

Allow sufficient time between successive coats to permit proper drying. Do not
recoat surfaces until paint has dried to where it feels firm, does not deform or feel
sticky under moderate thumb pressure, and where application of another coat of
paint does not cause the undercoat to lift or lose adhesion.

C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other
applicators according to Manufacturer's written instructions.

1.

AUST1600646.01
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3.04

3.05

3.06

2. Rollers: Use rollers of carpet, velvet back, or high-pile sheep's wool as
recommended by the Manufacturer for the material and texture required.

3. Spray Equipment: Use airless spray equipment with orifice size as recommended by
the Manufacturer for the material and texture required.

Minimum Coating Thickness: Apply paint materials no thinner than Manufacturer's
recommended spreading rate. Provide the total dry film thickness of the entire system
as recommended by the Manufacturer.

Prime Coats: Before applying finish coats, apply a prime coat of material, as
recommended by the Manufacturer, to material that is required to be painted or finished
and that has not been prime coated by others. Recoat primed and sealed surfaces where
evidence of suction spots or unsealed areas in first coat appears, to ensure a finish coat
with no burn through or other defects due to insufficient sealing.

Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a
smooth, opaque surface of uniform finish, color, appearance, and coverage. Cloudiness,
spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface
imperfections will not be acceptable.

Transparent (Clear) Finishes: Use multiple coats to produce a glass-smooth surface film
of even luster. Provide a finish free of laps, runs, cloudiness, color irregularity, brush
marks, orange peel, nail holes, or other surface imperfections.

1. Provide satin finish for final coats.

Stipple Enamel Finish: Roll and redistribute paint to an even and fine texture. Leave no
evidence of rolling, such as laps, irregularity in texture, skid marks, or other surface
imperfections.

Completed Work: Match approved samples for color, texture, and coverage. Remove,
refinish, or repaint work not complying with requirements.

CLEANING

Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other

discarded paint materials from the site.

1. After completing painting, clean glass and paint-spattered surfaces. Remove
spattered paint by washing and scraping. Be careful not to scratch or damage
adjacent finished surfaces.

PROTECTION

Protect work of other trades, whether being painted or not, against damage by painting.
Correct damage by cleaning, repairing or replacing, and repainting, as approved by the
OWNER and/or ENGINEER.

EXTERIOR PAINT SCHEDULE

Ferrous Metal: Provide the following finish systems over exterior ferrous metal. Primer
is not required on shop-primed items.
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1. Full-Gloss, Alkyd-Enamel Finish: 2 finish coats over a rust-inhibitive primer.

a. Primer: Rust-inhibitive metal primer applied at spreading rate recommended
by the Manufacturer to achieve a total dry film thickness of not less than 1.3
mils (0.033 mm).

(i) S-W: Kem Kromik Metal Primer BS5ON2/B50W1.

b. First and Second Coats: Full-gloss, exterior, alkyd enamel applied at spreading
rate recommended by the Manufacturer to achieve a total dry film thickness of
not less than 3.0 mils (0.076 mm).

(i) S-W: Industrial Enamel B-54 Series.
2. Deep-Color, Full-Gloss, Alkyd-Enamel Finish: 2 finish coats over a rust-inhibitive
primer.

a. Primer: Rust-inhibitive metal primer applied at spreading rate recommended
by the Manufacturer to achieve a total dry film thickness of not less than 1.4
mils (0.036 mm).

(i) S-W: Kem Kromik Metal Primer BS5ON2/B50W1.

b. First and Second Coats: Deep-color, full-gloss, exterior, alkyd enamel applied
at spreading rate recommended by the Manufacturer to achieve a total dry film
thickness of not less than 3.7 mils (0.094 mm).

(i) S-W: SWP Exterior Gloss Paint A-2 Series.

B. Zinc-Coated Metal: Provide the following finish systems over exterior zinc-coated
(galvanized) metal surfaces:
1. Full-Gloss, Alkyd-Enamel Finish: 2 finish coats over a galvanized metal primer.
a. Primer: Galvanized metal primer applied at spreading rate recommended by
the Manufacturer to achieve a total dry film thickness of not less than 1.2 mils
(0.031 mm).
(i) S-W: Galvite Paint BSOW3.
b. First and Second Coats: Full-gloss, exterior, alkyd enamel applied at spreading
rate recommended by the Manufacturer to achieve a total dry film thickness of
not less than 2.6 mils (0.066 mm).
(i) S-W: Industrial Enamel B-54 Series.

3.07 INTERIOR PAINT SCHEDULE

A. Ferrous Metal: Provide the following finish systems over ferrous metal:

1. Full-Gloss, Alkyd-Enamel Finish: 2 finish coats over an enamel undercoater and a
primer.

a. Primer: Quick-drying, rust-inhibitive, alkyd-based or epoxy-metal primer, as
recommended by the Manufacturer for this substrate, applied at spreading rate
recommended by the Manufacturer to achieve a total dry film thickness of not
less than 1.5 mils (0.038 mm).

(i) S-W: Kem Kromik Metal Primer BSON2/B50W1.

b. Undercoat: Alkyd, interior enamel undercoat or full-gloss, interior, alkyd-
enamel finish coat, as recommended by the Manufacturer for this substrate,
applied at spreading rate recommended by the Manufacturer to achieve a total
dry film thickness of not less than 1.2 mils (0.031 mm).

AUST1600646.01 09900-7 05/26/21
HORNSBY BEND BMP CENTRIFUGES PAINTING



(i) S-W: Industrial Enamel B-54 Series.

c. Finish Coat: Full-gloss, alkyd, interior enamel applied at spreading rate
recommended by the Manufacturer to achieve a total dry film thickness of not
less than 1.2 mils (0.031 mm).

(i) S-W: Industrial Enamel B-54 Series.

B. Zinc-Coated Metal: Provide the following finish systems over exterior zinc-coated
(galvanized) metal surfaces:
1. Full-Gloss, Alkyd-Enamel Finish: 2 finish coats over a galvanized metal primer.
a. Primer: Galvanized metal primer applied at spreading rate recommended by
the Manufacturer to achieve a total dry film thickness of not less than 1.2 mils
(0.031 mm).
(i) S-W: Galvite Paint BSOW3.
b. First and Second Coats: Full-gloss, exterior, alkyd enamel applied at spreading
rate recommended by the Manufacturer to achieve a total dry film thickness of
not less than 2.6 mils (0.066 mm).
(i) S-W: Industrial Enamel B-54 Series.

3.08 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 09911
EXTERIOR ARCHITECTURAL PAINTING
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes surface preparation and the application of paint systems on exterior
substrates.

Concrete.

Fiber-cement board.

Clay masonry.

Concrete masonry units (CMU).

Steel.

Galvanized metal.

Aluminum (not anodized or otherwise coated).
Stainless-steel flashing.

. Wood.

10. Plastic trim fabrications.

11. Exterior portland cement plaster (stucco).
12. Exterior gypsum board.

©ONOUAWN -

B. Related Requirements:

1. Section 09912 "Interior Architectural Painting" for surface preparation and the
application of paint systems on interior substrates.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and
application instructions.

1. Indicate VOC content.
B. Samples for Initial Selection: For each type of topcoat product.

C. Samples for Verification: For each type of paint system and each color and gloss of
topcoat.

1. Submit Samples on rigid backing, 8 inches (200 mm) square.
2. Label each coat of each Sample.
3. Label each Sample for location and application area.

D. Product List: For each product indicated, include the following:
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1. Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules.

2. Indicate VOC content.
1.04 CLOSEOUT SUBMITTALS

A. Coating Maintenance Manual: Provide coating maintenance manual including area
summary with finish schedule, area detail designating location where each
product/color/finish was used, product data pages, material safety data sheets, care
and cleaning instructions, touch-up procedures, and color samples of each color and
finish used.

1.05 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and
that are packaged with protective covering for storage and identified with labels
describing contents.

1. Paint: 1 gal. (3.8 L) of each material and color applied.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Handling: Deliver products to Project site in an undamaged condition in
manufacturer's original sealed containers, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing. Packaging shall bear the
manufacture’s label with the following information:

name and type (description).

Batch date.

Color number.

VOC content.

Environmental handling requirements.
Surface preparation requirements.
Application instructions.

Nowuyhwh =

B. Store materials not in use in tightly covered containers in well-ventilated areas with
ambient temperatures continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.07 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air
temperatures are between 50 and 95 deg F (10 and 35 deg C).

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85
percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp
or wet surfaces.

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in
the Work.
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1. If suspected hazardous materials are encountered, do not disturb; immediately
notify Architect and Owner.

D. Hazardous Materials: Hazardous materials including lead paint may be present in
buildings and structures to be painted. A report on the presence of known hazardous
materials is on file for review and use. Examine report to become aware of locations
where hazardous materials are present.

1. Do not disturb hazardous materials or items suspected of containing hazardous
materials except under procedures specified.

2. Perform preparation for painting of substrates known to include lead paint in
accordance with EPA Renovation, Repair and Painting Rule and additional
requirements of authorities having jurisdiction.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-
Williams Company (The); products indicated or comparable product from one of the
following:

1. Benjamin Moore & Co.

2. PPG Architectural Coatings.

3. Valspar Corporation - Architectural (Pro).

B. Comparable Products: Comparable products of approved manufacturers will be
considered in accordance with Section 01600 "Materials and Equipment" and the
following:

1. Products are approved by manufacturer in writing for application specified.

2. Products meet performance and physical characteristics of basis of design product
including published ratio of solids by volume, plus or minus two percent.

C. Source Limitations: Obtain paint materials from single source from single listed
manufacturer.

1. Manufacturer's designations listed on a separate color schedule are for color
reference only and do not indicate prior approval.

2.02 PAINT, GENERAL

A. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one
another and substrates indicated, under conditions of service and application as
demonstrated by manufacturer, based on testing and field experience.

2. .For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

B. VOC Content: For field applications, provide paints and coatings that complies with VOC
content limits of authorities having jurisdiction.

C. Colors: As selected by Architect from manufacturer's full range.
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1. 20 percent of surface area will be painted with deep tones.

2.03 SOURCE QUALITY CONTROL
A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint
materials. Contractor will be notified in advance and may be present when samples
are taken. If paint materials have already been delivered to Project site, samples
may be taken at Project site. Samples will be identified, sealed, and certified by
testing agency.

2. Testing agency will perform tests for compliance with product requirements.

3. Owner may direct Contractor to stop applying paints if test results show materials
being used do not comply with product requirements. Contractor shall remove
noncomplying paint materials from Project site, pay for testing, and repaint surfaces
painted with rejected materials. Contractor will be required to remove rejected
materials from previously painted surfaces if, on repainting with complying
materials, the two paints are incompatible.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with

requirements for maximum moisture content and other conditions affecting
performance of the Work. Verify suitability of substrates, including surface conditions
and compatibility with existing finishes and primers. Where acceptability of substrate
conditions is in question, apply samples and perform in-situ testing to verify
compatibility, adhesion, and film integrity of new paint application.

1. Report, in writing, conditions that may affect application, appearance, or
performance of paint.

B. Substrate Conditions:

1. Maximum Moisture Content of Substrates: When measured with an electronic

moisture meter as follows:

a. Concrete: 12 percent.

b. Fiber-Cement Board: 12 percent.

c. Masonry (Clay and CMU): 12 percent.
d. Wood: 15 percent.

e. Portland Cement Plaster: 12 percent.
f.  Gypsum Board: 12 percent.

2. Portland Cement Plaster Substrates: Verify that plaster is fully cured.

3. Exterior Gypsum Board Substrates: Verify that finishing compound is sanded
smooth.

C. Proceed with coating application only after unsatisfactory conditions have been
corrected; application of coating indicates acceptance of surfaces and conditions.
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3.02 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual"
applicable to substrates and paint systems indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable
and are not to be painted. If removal is impractical or impossible because of size or
weight of item, provide surface-applied protection before surface preparation and
painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil,
grease, and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or
apply tie coat as required to produce paint systems indicated.

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and
chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted
exceeds that permitted in manufacturer's written instructions.

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture
content or alkalinity of surfaces or mortar joints exceeds that permitted in
manufacturer's written instructions.

F. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using
methods recommended in writing by paint manufacturer but not less than the following:

1. SSPC-SP 2, "Hand Tool Cleaning.”
2. SSPC-SP 3, "Power Tool Cleaning.”
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning.”
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal.”

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas
of shop paint, and paint exposed areas with the same material as used for shop priming
to comply with SSPC-PA 1 for touching up shop-primed surfaces.

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet
metal by mechanical methods to produce clean, lightly etched surfaces that promote
adhesion of subsequently applied paints.

I. Aluminum Substrates: Remove loose surface oxidation.

J. Wood Substrates:

1. Scrape and clean knots. Before applying primer, apply coat of knot sealer
recommended in writing by topcoat manufacturer for exterior use in paint system
indicated.

2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
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4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic
wood filler. Sand smooth when dried.

K. Plastic Trim Fabrication Substrates: Remove dust, dirt, and other foreign material that
might impair bond of paints to substrates.

3.03 APPLICATION

A. Apply paints according to manufacturer's written instructions and recommendations in
"MPI Manual."

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable items same as similar exposed surfaces. Before final
installation, paint surfaces behind permanently fixed items with prime coat only.

3. Paint both sides and edges of exterior doors and entire exposed surface of exterior
door frames.

4. Paint entire exposed surface of window frames and sashes.

5. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

6. Primers specified in painting schedules may be omitted on items that are factory
primed or factory finished if acceptable to topcoat manufacturers.

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to
facilitate identification of each coat if multiple coats of same material are to be applied.
Provide sufficient difference in shade of undercoats to distinguish each separate coat.

C. C.If undercoats or other conditions show through topcoat, apply additional coats until
cured film has a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp
lines and color breaks.

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic
Safety and Security Work:

1. Paint the following work where exposed to view:
a. Equipment, including panelboards and switch gear.
Uninsulated metal piping.
Uninsulated plastic piping.
Pipe hangers and supports.
Metal conduit.
Plastic conduit.
g. Tanks that do not have factory-applied final finishes.

e

3.04 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
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2. If test results show that dry film thickness of applied paint does not comply with
paint manufacturer's written recommendations, Contractor shall pay for testing and
apply additional coats as needed to provide dry film thickness that complies with
paint manufacturer's written recommendations.

3.05 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded
materials from Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints
by washing, scraping, or other methods. Do not scratch or damage adjacent finished
surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by
Architect, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged
or defaced painted surfaces.

3.06 EXTERIOR PAINTING SCHEDULE

A. Concrete, Clay Masonry, Portland Cement Plaster (Stucco), Cementitious Siding,
Nontraffic Surfaces:

1. Latex System:
a. Prime Coat: Primer sealer, latex.

(i) S-W Loxon Concrete & Masonry Primer Sealer, A24W8300, at 8.0 mils wet,
3.2 mils dry.

Prime Coat: Latex, exterior, matching topcoat.

Intermediate Coat: Latex, exterior, matching topcoat.

Topcoat: Latex, exterior, flat. wet, 1.2 mils dry, per coat.

Topcoat: Latex, exterior, low sheen.

(i) S-W A-100 Exterior Latex Low Sheen, A12 Series, at 4.0 mils wet, 1.5 mils
dry, per coat.

Topcoat: Latex, exterior, satin.

(i) S-W A-100 Exterior Latex Satin, A82 Series, at 4.0 mils wet, 1.5 mils dry,
per coat.

Topcoat: Latex, exterior, semi-gloss.

(i) S-W Solo Acrylic Semi-Gloss, A76 Series, at 4.0 mils wet, 1.5 mils dry, per
coat.

Topcoat: Latex, exterior, gloss.

(i) S-W A-100 Exterior Latex Gloss, A8 Series, at 4.0 mils wet, 1.3 mils dry,
per coat.

2. Latex over Latex Aggregate System:
a. Prime Coat: Block Filler, Latex, Interior/Exterior.

®aoo
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(i) S-W Loxon Block Surfacer, A24W200, at 50 to 100 sq. ft. per gal. (1.23 to
2.45 sq. m per liter).

b. Topcoat: Latex, exterior flat, medium texture.

(i) S-W UltraCrete Textured Masonry Topcoat, A44-800 Series, 50 to 80 sg.
ft. per gal. (1.23 to 1.96 sq. m per liter).

3. Concrete Stain System (Water-based):
a. First Coat: Low-luster opaque finish matching topcoat.
b. Topcoat: Low-luster opaque finish:

(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 250
sq. ft. per gal. (1.23 to 6.14 sq. m per liter).

B. Concrete Substrates, Pedestrian Traffic Surfaces:
1. Latex Floor Paint System:
a. First Coat: Floor paint, latex, slip-resistant, matching topcoat.
b. Topcoat: Floor paint, latex, slip-resistant, low gloss.
(i) S-W ArmorSeal Tread-Plex, BO0 Series, at 1.5 to 2.0 mils dry per coat.
2. Concrete Stain System (Water-based) for Vertical Surfaces:
a. First Coat: Low-luster opaque finish matching top coat.
b. Topcoat: Low-luster opaque finish.

(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 250
sq. ft. per gal. (1.23 to 6.14 sq. m per liter).

C. CMU Substrates:
1. Latex System:
a. Block Filler: Block filler, latex, interior/exterior:
b. S-W PrepRite Block Filler, B25W25, at 75 to 125 sq. ft. per gal. (1.84 to 3.07
sq. m per liter).
(i) Intermediate Coat: Latex, exterior, matching topcoat.

c. Topcoat: Latex, exterior, flat.
(i) S-W A-100 Exterior Latex Flat, A6 Series, at 4.0 mils wet, 1.2 mils dry,
per coat.
d. Topcoat: Latex, exterior, low sheen.

(i) S-W A-100 Exterior Latex Low Sheen, A12 Series, at 4.0 mils wet, 1.5 mils
dry, per coat.

e. Topcoat: Latex, exterior, satin.

(i) S-W A-100 Exterior Latex Satin, A82 Series, at 4.0 mils wet, 1.5 mils dry,
per coat.

Topcoat: Latex, exterior, semi-gloss.

(i) S-W Solo Acrylic Semi-Gloss, A76 Series, at 4.0 mils wet, 1.5 mils dry, per
coat.

g. Topcoat: Latex, exterior, gloss.

(i) S-W A-100 Exterior Latex Gloss, A8 Series, at 4.0 mils wet, 1.3 mils dry,
per coat.

2. CMU Stain System (Water-Based):

—h
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a. First Coat: Low-luster opaque finish matching topcoat.
b. Topcoat: Low-luster opaque finish.

(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 250
sq. ft. per gal. (1.23 to 6.14 sq. m per liter).

D. Plastic Trim Fabrication Substrates: Including architectural PVC, plastic, and fiberglass
items.
1. Latex System:
a. Prime Coat: Primer, bonding, water-based:
(i) S-W PrepRite ProBlock Latex Primer/Sealer, B57-620 Series, at 4.0 mils
wet, 1.4 mils dry.
b. Intermediate Coat: Latex, exterior, matching topcoat.

c. Topcoat: Latex, exterior, flat:
(i) S-W A-100 Exterior Latex Flat, A6 Series, at 4.0 mils wet, 1.2 mils dry, per
coat.
d. Topcoat: Latex, exterior, low-sheen:

(i) S-W A-100 Exterior Latex Low Sheen, A12 Series, at 4.0 mils wet, 1.5 mils
dry, per coat.
e. Topcoat: Latex, exterior, satin:
(i) S-W A-100 Exterior Latex Satin, A82 Series, at 4.0 mils wet, 1.5 mils dry,
per coat.
Topcoat: Latex, exterior, semi-gloss:
(i) S-W Solo Acrylic Semi-Gloss, A76 Series, at 4.0 mils wet, 1.5 mils dry, per
coat.
g. Topcoat: Latex, exterior, gloss:
(i) S-W A-100 Exterior Latex Gloss, A8 Series, at 4.0 mils wet, 1.3 mils dry,
per coat.

—h

E. Exterior Gypsum Board Substrates:
1. Latex System:
a. Prime Coat: Primer bonding, water-based.

(i) S-W PrepRite ProBlock Latex Primer/Sealer, B57-620 Series, at 4.0 mils
wet, 1.4 mils dry.

b. Intermediate Coat: Latex, exterior, matching topcoat.
c. Topcoat: Latex, exterior, flat.

(i) S-W A-100 Exterior Latex Flat, A6 Series, at 4.0 mils wet, 1.2 mils dry, per
coat.

d. Topcoat: Latex, exterior, low-sheen.
(i) S-W A-100 Exterior Latex Low Sheen, A12 Series, at 4.0 mils wet, 1.5 mils
dry, per coat.
e. Topcoat: Latex, exterior, satin:
(i) S-W A-100 Exterior Latex Satin, A82 Series, at 4.0 mils wet, 1.5 mils dry,
per coat.
f. Topcoat: Latex, exterior, semi-gloss.
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(i) S-W Solo Acrylic Semi-Gloss, A76 Series, at 4.0 mils wet, 1.5 mils dry, per
coat.

g. Topcoat: Latex, exterior, gloss.

(i) S-W A-100 Exterior Latex Gloss, A8 Series, at 4.0 mils wet, 1.3 mils dry,
per coat.

F. Exterior Insulation Finish Systems (EIFS):
1. Latex System:
a. First Coat: Latex, exterior, matching topcoat.
b. Topcoat: Latex, exterior flat.

(i) S-W A-100 Exterior Latex Flat, A6 Series, at 4.0 mils wet, 1.2 mil dry, per
coat.

Cc. Topcoat: Latex, exterior, low-sheen:
(i) S-W A-100 Exterior Latex Low Sheen, A12 Series, at 4.0 mils wet, 1.5 mils
dry, per coat.
d. Topcoat: Latex, exterior, satin:

(i) S-W A-100 Exterior Latex Satin, A82 Series, at 4.0 mils wet, 1.5 mils dry,
per coat.

e. Topcoat: Latex, exterior, semi-gloss:

(i) S-W Solo Acrylic Semi-Gloss, A76 Series, at 4.0 mils wet, 1.5 mils dry, per
coat.

Topcoat: Latex, exterior, gloss:

(i) S-W A-100 Exterior Latex Gloss, A8 Series, at 4.0 mils wet, 1.3 mils dry,
per cot.

—h

3.07 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 09912
INTERIOR ARCHITECTURAL PAINTING
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes surface preparation and the application of paint systems on interior
substrates.

Concrete.

Clay masonry.

Concrete masonry units (CMU).
Steel.

Cast iron.

Galvanized metal.

Aluminum (not anodized or otherwise coated).
Wood.

. Gypsum board.

10. Plaster.

11. Spray-textured ceilings.

12. Cotton or canvas insulation covering.
13. ASJ insulation covering.

©ONOUAWN -

B. Related Requirements:

1. Section 09911 "Exterior Architectural Painting" for surface preparation and the
application of paint systems on exterior substrates.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and
application instructions.

1. Indicate VOC content.

B. Sustainable Design Submittals:

1. Product Data for LEED 2009 Credit EQ 4.2: For paints and coatings, showing printed
statement of VOC content.

2. Laboratory Test Reports: For paints and coatings, indicating compliance with LEED
2009 Credit EQ 4.2 requirements for low-emitting materials.

C. Samples for Initial Selection: For each type of topcoat product.
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D. Samples for Verification: For each type of paint system and in each color and gloss of
topcoat.

1. Submit Samples on rigid backing, 8 inches square.
2. Label each coat of each Sample.
3. Label each Sample for location and application area.

E. Product List: For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules.

2. Indicate VOC content.
1.04 CLOSEOQUT SUBMITTALS

A. Coating Maintenance Manual: Provide coating maintenance manual including area
summary with finish schedule, area detail designating location where each
product/color/finish was used, product data pages, material safety data sheets, care
and cleaning instructions, touch-up procedures, and color samples of each color and
finish used.

1.05 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and
that are packaged with protective covering for storage and identified with labels
describing contents.

1. Paint: 5 percent, but not less than 1 gal. of each material and color applied.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Handling: Deliver products to Project site in an undamaged condition in
manufacturer's original sealed containers, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing. Packaging shall bear the
manufacturer’s label with the following information:

Product name and type (description).
Batch date.

Color number.

VOC content.

Environmental handling requirements.
Surface preparation requirements.
Application instructions.

Nouhwhe=

B. Store materials not in use in tightly covered containers in well-ventilated areas with
ambient temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
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1.07 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air
temperatures are between 50 and 95 deg F.

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less
than 5 deg F above the dew point; or to damp or wet surfaces.

C. Lead Paint: It is not expected that lead paint will be encountered in the Work.

1. If suspected lead paint is encountered, do not disturb; immediately notify Architect
and Owner.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-
Williams Company (The); products indicated or comparable product from one of the
following:

1. Benjamin Moore & Co.

2. PPG Architectural Coatings.

3. Pratt & Lambert.

4. Valspar Corporation - Architectural (Pro).

B. Comparable Products: Comparable products of approved manufacturers will be
considered in accordance with Section 01600 "Materials and Equipment," and the
following:

1. Products are approved by manufacturer in writing for application specified.

2. Products meet performance and physical characteristics of basis of design product
including published ratio of solids by volume, plus or minus two percent.

C. Source Limitations: Obtain paint materials from single source from single listed
manufacturer.

1. Manufacturer's designations listed on a separate color schedule are for color
reference only and do not indicate prior approval.

2.02 PAINT, GENERAL

A. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one
another and substrates indicated, under conditions of service and application as
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

B. VOC Content: For field applications that are inside the weatherproofing system, paints
and coatings shall provide materials that comply with VOC limits of authorities having
jurisdiction and for interior paints and coatings applied at Project site, the following VOC
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limits exclusive of colorants added to a tint base, when calculated according to 40 CFR
59, Subpart D (EPA Method 24):

1. Flat Paints and Coatings: 50 g/L.

Nonflat Paints and Coatings: 150 g/L.

Primers, Sealers, and Undercoaters: 200 g/L.

Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L.
Floor Coatings: 100 g/L.

Shellacs, Clear: 730 g/L.

Shellacs, Pigmented: 550 g/L.

Nowuyhwh

C. Low-Emitting Materials: Interior paints and coatings shall comply with the testing and
product requirements of the California Department of Health Services' "Standard
Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small
Scale Environmental Chambers."

D. Colors: As selected by Architect from manufacturer's full range.
1. 20 percent of surface area will be painted with deep tones.

2.03 SOURCE QUALITY CONTROL

A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint
materials. Contractor will be notified in advance and may be present when samples
are taken. If paint materials have already been delivered to Project site, samples
may be taken at Project site. Samples will be identified, sealed, and certified by
testing agency.

2. Testing agency will perform tests for compliance with product requirements.

3. Owner may direct Contractor to stop applying coatings if test results show materials
being used do not comply with product requirements. Contractor shall remove
noncomplying paint materials from Project site, pay for testing, and repaint surfaces
painted with rejected materials. Contractor will be required to remove rejected
materials from previously painted surfaces if, on repainting with complying
materials, the two paints are incompatible.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with
requirements for maximum moisture content and other conditions affecting
performance of the Work. Verify suitability of substrates, including surface conditions
and compatibility with existing finishes and primers. Where acceptability of substrate
conditions is in question, apply samples and perform in-situ testing to verify
compatibility, adhesion, and film integrity of new paint application.

1. Report, in writing, conditions that may affect application, appearance, or
performance of paint.

B. Substrate Conditions:
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3.02

1. Maximum Moisture Content of Substrates: When measured with an electronic
moisture meter as follows:

a. Concrete: 12 percent.
b. Masonry (Clay and CMU): 12 percent.
c. Wood: 15 percent.
d. Gypsum Board: 12 percent.
e. Plaster: 12 percent.
2. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
3. Plaster Substrates: Verify that plaster is fully cured.
4. Spray-Textured Ceiling Substrates: Verify that surfaces are dry.

Proceed with coating application only after unsatisfactory conditions have been
corrected; application of coating indicates acceptance of surfaces and conditions.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Manual"
applicable to substrates indicated.

Remove hardware, covers, plates, and similar items already in place that are removable

and are not to be painted. If removal is impractical or impossible because of size or

weight of item, provide surface-applied protection before surface preparation and

painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil,
grease, and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or
apply tie coat as required to produce paint systems indicated.

Concrete Substrates: Remove release agents, curing compounds, efflorescence, and
chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted
exceeds that permitted in manufacturer's written instructions.

1. Concrete Floors: Remove oil, dust, grease, dirt, and other foreign materials. Comply
with SSPC-SP-13/NACE 6 or ICRI 03732.

Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture
content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's
written instructions.

Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using
methods recommended in writing by paint manufacturer but not less than the following:

1. SSPC-SP 2, "Hand Tool Cleaning.”
2. SSPC-SP 3, "Power Tool Cleaning.”
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning.”
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal.”
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G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas
of shop paint, and paint exposed areas with the same material as used for shop priming
to comply with SSPC-PA 1 for touching up shop-primed surfaces.

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet
metal fabricated from coil stock by mechanical methods to produce clean, lightly etched
surfaces that promote adhesion of subsequently applied paints.

I. Aluminum Substrates: Remove loose surface oxidation.

J. Wood Substrates:
1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4

After priming, fill holes and imperfections in the finish surfaces with putty or plastic
wood filler. Sand smooth when dried.

K. Cotton or Canvas Insulation Covering Substrates: Remove dust, dirt, and other foreign
material that might impair bond of paints to substrates.

3.03 APPLICATION

A. Apply paints according to manufacturer's written instructions and to recommendations
in "MPI Manual."

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable equipment and furniture same as similar exposed
surfaces. Before final installation, paint surfaces behind permanently fixed
equipment or furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory
primed or factory finished if acceptable to topcoat manufacturers.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple
coats of same material are to be applied. Tint undercoats to match color of topcoat, but
provide sufficient difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until
cured film has a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp
lines and color breaks.

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic
Safety and Security Work:

1. Paint the following work where exposed in equipment rooms:
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Equipment, including panelboards and switch gear.
Uninsulated metal piping.

Uninsulated plastic piping.

Pipe hangers and supports.

Metal conduit.

Plastic conduit.

Tanks that do not have factory-applied final finishes.

Duct, equipment, and pipe insulation having cotton or canvas insulation
covering or other paintable jacket material.

2. Paint the following work where exposed in occupied spaces:
Equipment, including panelboards.

Uninsulated metal piping.

Uninsulated plastic piping.

Pipe hangers and supports.

Metal conduit.

Plastic conduit.

Duct, equipment, and pipe insulation having cotton or canvas insulation
covering or other paintable jacket material.

h. Other items as directed by Architect.

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets
and outlets that are visible from occupied spaces.

S@ e a0 oy
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3.04 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry film thickness of applied paint does not comply with
paint manufacturer's written recommendations, Contractor shall pay for testing and
apply additional coats as needed to provide dry film thickness that complies with
paint manufacturer's written recommendations.

3.05 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded
materials from Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints
by washing, scraping, or other methods. Do not scratch or damage adjacent finished
surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by
Architect, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged
or defaced painted surfaces.
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3.06 INTERIOR MICROBICIDAL PAINTING SCHEDULE
A. Concrete Substrates, Nontraffic Surfaces and Clay Masonry:
1. Microbicidal Latex Finish System: With topcoat EPA registered No. 64695-1.
a. Prime Coat: Primer sealer, latex, interior:
(i) S-W Loxon Concrete & Masonry Primer Sealer, A24W8300, at 8.0 mils wet,
3.2 mils dry.
b. First Coat: Microbicidal Latex, interior, matching topcoat.
c. Topcoat: Microbicidal Latex, interior, eggshell:
(i) S-W Paint Shield Interior Latex Eg-Shel Microbicidal Paint, D12W51, at 4.0
mils wet, 1.8 mils dry, per coat. Brush and roll application only.
B. CMU Substrates:
1. Microbicidal Latex Finish System: With topcoat EPA registered No. 64695-1.
a. Block Filler: One or two coats as required: Block filler, latex, interior/exterior:
(i) S-W Loxon Block Surfacer, A24W200, at 10.0 mils wet, 8.0 mils dry, per
coat.
b. First Coat: Microbicidal Latex, interior, matching topcoat.
c. Topcoat: Microbicidal Latex, interior, eggshell:
(i) S-W Paint Shield Interior Latex Eg-Shel Microbicidal Paint, D12W51, at 4.0
mils wet, 1.6 mils dry, per coat. Brush and roll application only.
C. Gypsum Board, Plaster, and Spray-Texture Ceiling Substrates:
1. Microbicidal Latex Finish System: With topcoat EPA registered No. 64695-1.
a. Prime Coat: Primer, latex, interior:
(i) S-W ProMar 200 Zero VOC Latex Primer, B28W2600, at 4.0 mils wet, 1.0
mils dry.
b. First Coat: Microbicidal Latex, interior, matching topcoat.
c. Topcoat: Microbicidal Latex, interior, eggshell:
(i) S-W Paint Shield Interior Latex Eg-Shel Microbicidal Paint, D12W51, at 4.0
mils wet, 1.8 mils dry, per coat. Brush and roll application only.
3.07 INTERIOR PAINTING SCHEDULE
A. Concrete Substrates, Nontraffic Surfaces and Clay Masonry:
1. Latex System:
a. Prime Coat: Primer, latex, interior.
(i) S-W Loxon Concrete & Masonry Primer Sealer, A24W8300, at 8.0 mils wet,
3.2 mils dry.
b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior, flat.
(i) S-W ProMar 200 Zero VOC Latex Flat, B30-2600 Series, at 4.0 mils wet,
1.6 mils dry, per coat.
d. Topcoat: Latex, interior, low sheen.
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(i) S-W ProMar 200 Zero VOC Latex Low Sheen Eg-Shel, B24-2600 Series, at
4.0 mils wet, 1.6 mils dry, per coat.

e. Topcoat: Latex, interior, eggshell.

(i) S-W ProMar 200 Zero VOC Latex Eg-Shel, B20-2600 Series, at 4.0 mils
wet, 1.7 mils dry, per coat .

f. Topcoat: Latex, interior, semi-gloss.

(i) S-W ProMar 200 Zero VOC Latex Semi-Gloss, B31-2600 Series, at 4.0 mils
wet, 1.6 mils dry, per coat .

g. Topcoat: Latex, interior, gloss.

(i) S-W ProMar 200 Zero VOC Gloss, B21-12650 Series, at 4.0 mils wet, 1.4
mils dry, per coat.

Water-Based Light Industrial Coating System:
a. Prime Coat: Primer sealer, latex, interior:
(i) S-W Loxon Concrete & Masonry Primer Sealer, A24W8300, at 8.0 mils wet,
3.2 mils dry.

b. Intermediate Coat: Light industrial coating, interior, water based, matching
topcoat.

c. Topcoat: Light industrial coating, interior, water based, eggshell:

(i) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K45-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.

d. Topcoat: Light industrial coating, interior, water based, semi-gloss:

(i) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K46-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.

Two-Component Epoxy and Epoxy High Build Systems for Non-Traffic Surfaces:
Refer to Section 09960 "High-Performance Coatings."

Concrete Stain System (Water-based) for Vertical Surfaces:

a. First Coat:
(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 300 sq.
ft. per gal.

b. Second Coat:
(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 300 sq.
ft. per gal.

B. Concrete Substrates, Pedestrian Traffic Surfaces:

1.

2.

AUST1600646.01

Latex Floor Enamel System:
a. First Coat: Floor paint, latex, slip-resistant, matching topcoat.

b. Topcoat: Floor paint, latex, slip-resistant, low gloss: S-W ArmorSeal Tread-Plex,
B90 Series, at 1.5 to 2.0 mils dry per coat.

Clear Acrylic System, Gloss Finish:
a. First Coat:
(i) S-W H&C Clarishield Water-Based Wet-Look Concrete Sealer, at 100 to 200
sq. ft. per gal.
b. Second Coat:
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(i) S-W H&C Clarishield Water-Based Wet-Look Concrete Sealer, at 100 to 200
sq. ft. per gal.
3. Concrete Stain System (Water-based):
a. First Coat: Low-luster opaque finish:
(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 300
sq. ft. per gal.
b. Second Coat: Low-luster opaque finish:
(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 300
sq. ft. per gal.
4. Epoxy and Urethane Coatings: Refer to Section 09960 "High-Performance
Coatings."

C. CMU Substrates:
1. Latex System:
a. Block Filler: Block filler, latex, interior/exterior:
(i) S-W PrepRite Block Filler, B25W25, at 75-125 sq. ft. per gal.
b. Intermediate Coat: Latex, interior, matching topcoat.

c. Topcoat: Latex, interior, flat:
(i) S-W ProMar 200 Zero VOC Latex Flat, B30-2600 Series, at 4.0 mils wet,
1.6 mils dry, per coat.
d. Topcoat: Latex, interior, low sheen:
(i) S-W ProMar 200 Zero VOC Latex Low Sheen Enamel, B24-2600 Series, at
4.0 mils wet, 1.6 mils dry, per coat.
e. Topcoat: Latex, interior, eggshell:
(i) S-W ProMar 200 Zero VOC Latex Eg-Shel, B20-2600 Series, at 4.0 mils
wet, 1.7 mils dry, per coat.
f. Topcoat: Latex, interior, semi-gloss:

(i) S-W ProMar 200 Zero VOC Latex Semi-Gloss, B31-2600 Series, at 4.0 mils
wet, 1.6 mils dry, per coat.

g. Topcoat: Latex, interior, gloss:

(i) S-W ProMar 200 Zero VOC Gloss, B21-12650 Series, at 4.0 mils wet, 1.5
mils dry, per coat.

2. Water-Based Light Industrial Coating System:
a. Block Filler: Block filler, latex, interior/exterior:
(i) S-W PrepRite Block Filler, B25W25, at 75-125 sq. ft. per gal.
b. Intermediate Coat: Light industrial coating, interior, water based, matching
topcoat.
c. Topcoat: Light industrial coating, interior, water based, eggshell:

(i) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K45-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.

d. Topcoat: Light industrial coating, interior, water based, semi-gloss:

(i) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K46-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.

3. Concrete Stain System (Water-based):
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a. First Coat:
(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 300
sq. ft. per gal.
4. Second Coat:
(i) S-W H&C Colortop Water-Based Solid Color Concrete Stain, at 50 to 300
sq. ft. per gal.
(@) Two-Component Epoxy and Epoxy High Build Systems for Non-
Traffic Surfaces: Refer to Section 09960 "High-Performance
Coatings."

(b) Epoxy and Urethane Coatings: Refer to Section 09960 "High-
Performance Coatings."

D. Metal Substrates (Aluminum, Steel, Galvanized Steel):
1. Latex System:
a. Prime Coat: Primer, rust-inhibitive, water based:

(i) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, at 5.0 to 10
mils wet, 2.0 to 4.0 mils dry.

b. Intermediate Coat: Water-based acrylic, interior, matching topcoat.
Cc. Topcoat: Water-based acrylic, semi-gloss:

(i) S-W Pro Industrial Acrylic Semi-Gloss Coating, B66-650 Series, at 2.5 to
4.0 mils dry, per coat.

d. Topcoat: Water-based acrylic, gloss:

(i) S-W Pro Industrial Acrylic Gloss Coating, B66-660 Series, at 2.5 to 4.0 mils
dry, per coat.

2. Water-Based Dry-Fall System:
a. Top Coat: Dry-fall latex, flat:

(i) S-W Pro Industrial Waterborne Acrylic Dryfall Flat, B42-181 Series, at 6.0
mils wet, 1.5 mils dry.

b. Top Coat: Dry-fall latex, eggshell:

(i) S-W Pro Industrial Waterborne Acrylic DryFall Eg-Shel, B42-82, at 6.0 mils
wet, 1.9 mils dry.

c. Top Coat: Dry-fall latex, semi-gloss:

(i) S-W Pro Industrial Waterborne Acrylic DryFall Semi-Gloss, B42-83, at 5.8
mils wet, 2.3 mils dry.

3. Water-Based Light Industrial Coating System:
a. Prime Coat: Primer, rust-inhibitive, water based:

(i) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, at 5.0 to 10
mils wet, 2.0 to 4.0 mils dry.

b. Intermediate Coat: Light industrial coating, interior, water based, matching
topcoat.

c. Topcoat: Light industrial coating, interior, water based, eggshell:

(i) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K45-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.

d. Topcoat: Light industrial coating, interior, water based, semi-gloss:
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(i) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K46-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.

4. Two-Component Epoxy and Epoxy High Build Systems: Refer to Section 09960
"High-Performance Coatings."

5. Waterbased/Alkyd Urethane System:
a. Prime Coat:

(i) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, at 5.0 to 10
mils wet, 2.0 to 4.0 mils dry.

b. Intermediate Coat: Water-based acrylic-alkyd, interior, matching topcoat.
c. Topcoat: Water-based alkyd-urethane, semi-gloss, interior:

(i) S-W Pro Industrial Waterbased Alkyd Urethane Semi-Gloss, B53-1150
Series, at 4.0 mils wet, 1.4 mils dry, per coat.

d. Topcoat: Water-based alkyd-urethane, gloss, interior:

(i) S-W Pro Industrial Waterbased Alkyd Urethane Gloss, B53-1050 Series, at
4.0 mils wet, 1.4 mils dry, per coat.

E. Gypsum Board, Plaster, and Spray-Texture Ceiling Substrates:
1. Latex System:
a. Prime Coat: Primer, latex, interior:
(i) S-W ProMar 200 Zero VOC Latex Primer, B28W2600, at 4.0 mils wet, 1.0
mils dry.
b. Intermediate Coat: Latex, interior, matching topcoat.

Cc. Topcoat: Latex, interior, flat:
(i) S-W ProMar 200 Zero VOC Latex Flat, B30-2600 Series, at 4.0 mils wet,
1.6 mils dry, per coat.
d. Topcoat: Latex, interior, low sheen:
(i) S-W ProMar 200 Zero VOC Latex Low Sheen Enamel, B24-2600 Series, at
4.0 mils wet, 1.6 mils dry, per coat.
e. Topcoat: Latex, interior, eggshell:
(i) S-W ProMar 200 Zero VOC Latex Eg-Shel, B20-2600 Series, at 4.0 mils
wet, 1.7 mils dry, per coat.
f. Topcoat: Latex, interior, semi-gloss:

(i) S-W ProMar 200 Zero VOC Latex Semi-Gloss, B31-2600 Series, at 4.0 mils
wet, 1.6 mils dry, per coat.

g. Topcoat: Latex, interior, gloss:

(i) S-W ProMar 200 Zero VOC Gloss, B21-12650 Series, at 4.0 mils wet, 1.5
mils dry, per coat.
2. Water-Based Light Industrial Coating System:
a. Prime Coat: Primer sealer, latex, interior:
(i) S-W ProMar 200 Zero VOC Latex Primer, B28W2600, at 4.0 mils wet, 1.0
mils dry.
b. Intermediate Coat: Light industrial coating, interior, water based, matching
topcoat.
c. Topcoat: Light industrial coating, interior, water based, eggshell:
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(i) S-W Pro Industrial Pre-Catalyzed Waterbased Epoxy, K45-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.

d. Topcoat: Light industrial coating, interior, water based, semi-gloss:
(i) S-W Pro Industrial Pre-Catalyzed Waterbased Epoxy, K46-151 Series, at
4.0 mils wet, 1.5 mils dry, per coat.
3. Two-Component Epoxy and Epoxy High Build Systems for Non-Traffic Surfaces:
Refer to Section 09960 "High-Performance Coatings."

3.08 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11000
EQUIPMENT GENERAL PROVISIONS

PART 1 GENERAL

1.01

A.

1.02

SCOPE OF WORK

The CONTRACTOR shall provide all tools, supplies, materials, equipment, and all labor
necessary for the furnishing, construction, installation, testing, and operation of all
equipment and appurtenant Work, complete and operable, all in accordance with the
requirements of the Contract Documents.

The provisions herein will apply to all equipment specified and where referred to, except
where otherwise specified or shown.

In case of conflict between this Section and the individual equipment specification
section, the more stringent requirements shall govern.

In case of conflict between this Section and Section 00700 — General Conditions, Section
00700 — General Conditions will take precedence.

SUBMITTALS

Shop Drawings: The CONTRACTOR shall furnish complete shop drawings for all
equipment specified in the various Sections, together with all piping, valves, and controls
for review by the ENGINEER in accordance with Section 01300 — Submittals.

1. Drawings showing general dimensions and conforming the size of equipment, drives
and specified appurtenances, piping connections and construction details of
equipment.

2. Assembly and installation drawings including shaft size, seal, coupling, bearings,
anchor bolt plan, part nomenclature, part list with materials of construction by ASTM
reference and grade, outline dimensions, and shipping weights.

3. Submit methods and criteria used for calculating equipment anchorage forces and
the capacities of the anchorage elements.

4. Manufacturer’s installation instructions.

5. Data, in accordance with Division 16 — Electrical for the electric motors, proposed
for each equipment.

6. Variable speed drive information as required under Division 16 — Electrical.

7. Elevations of proposed Local Control Panel showing panel-mounted devices, details
of enclosure type, single line diagram of power distribution, and current draw of
panel, and list of all terminals required to receive inputs or to transmit outputs from
the Local Control Panel.

8. Wiring diagrams of field connections with identification of terminations between
Local Control Panels, junction terminal boxes, and equipment items.

9. Complete electrical schematic diagrams.

10. Complete description and sketch of proposed test setup for factory test if a factory
test is required by the requirements herein or the individual equipment section at
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least 60 days prior to proposed test date. Submittal material shall include sample
calculations and proposed test log format.

11. Factory Test Data: Signed, dated, and certified factory test data for each equipment
system which requires factory testing, submitted four weeks prior to shipment of
equipment.

B. Certifications

1. A Certificate of Unit Responsibility Assignment signed by officers of both the
CONTRACTOR and the Equipment Manufacturer Corporations, attesting to the
assignment of responsibility in accordance with these Contract Documents. No
other submittal material will be reviewed until the certificate has been submitted
and found to be in conformance with these requirements.

2. If factory tests are required by these Specifications, submit certification of
satisfactory testing of each equipment unit as specified. The certified material shall
include copies of test logs and resulting performance results at least four weeks
prior to shipping the units from the factory. Submit certified calibration test results
on all instruments used for conducting the factory tests.

3. Manufacturers’ certification of proper installation.

4. Satisfactory field testing certification of the equipment units.

C. Owner's Manual: Submit Operation and Maintenance manual in accordance with Section
01730 — Operation and Maintenance Data. Operation and Maintenance manuals shall
include data for each equipment unit, including motor. The Owner’s shall contain
following:

1. Manufacturer’s written guarantee that equipment operates within the requirements
specified in the Contract Documents.

2. [If factory tests are required by these Specifications, certified copies of test logs and
resulting performance results shall be included in the manual. Certified calibration
test results on all instruments used for conducting the factory tests shall also be
included in the manual.

3. Vibration and noise measurement results.

4. Include in Owner’s Manual the procedures for shutting down and locking out all
mechanical and electrical items that store or move hazardous energy when
maintenance is required. Procedure should be as simple as possible.

1.03 REFERENCE STANDARDS

A. Except as otherwise indicated, the applicable standards of the following organizations
apply to the Work of this Section:

American Society for Testing and Materials (ASTM).
American Public Health Association (APHA).
American National Standards Institute (ANSI).
American Society of Mechanical Engineers (ASME).
American Water Works Association (AWWA).

American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE).

7. American Welding Society (AWS).

ok
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8. National Fire Protection Association (NFPA).

9. Rubber Manufacturers Association (RMA).

10. National Electrical Manufacturers Association (NEMA).

11. Antifriction Bearing Manufacturers Association (AFBMA).

12. American Gear Manufacturers Association (AGMA).

13. Federal Specifications (FS).

14. Manufacturer’s published recommendations and specifications.
15. Occupational Safety and Health Administration (OSHA).

B. The following standards apply to the Work of this Section:

ASME B1.20.1 General Purpose Pipe Threads (Inch)

ASME B16.1 Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125,
and 250

ASME B16.5 Pipe Flanges and Flanged Fittings, NPS 2> Through NPS 24
Metric/Inch Standard

ASME B31.1 Power Piping

ASME B46.1 Surface Texture

ANSI/AWWA C206 Field Welding of Steel Water Pipe

ANSI/AWWA C207 Steel Pipe Flanges for Waterworks Service — Sizes 4 in.
Through 144 in.

ANSI/ASA S12.6 Method for the Measurement of the Real-Ear Attenuation of
Hearing Protectors

ASTM A 48 Specification for Gray Iron Castings

ASTM A 108 Specification for Steel Bars, Carbon, and Alloy Cold-Finished

1.04 QUALITY ASSURANCE
A. Manufacturer’s Qualifications

Unless otherwise acceptable to the ENGINEER, all equipment furnished shall have a
record of at least 10 years of successful, trouble-free operation in similar applications,
from the same Manufacturer.

B. Services of Manufacturer’s Representative

Inspection, Start-Up, and Field Adjustment: The CONTRACTOR shall demonstrate that
all equipment meets the specified performance requirements. The CONTRACTOR shall
provide the services of an experienced, competent, and authorized service
representative of the Manufacturer of each item of major equipment who shall visit the
site of Work to perform the following tasks:
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1. Assist the CONTRACTOR in the installation of the equipment.

2. To inspect, check, adjust if necessary and approve the equipment installation.

3. To Start-Up and field-test the equipment for proper operation, efficiency, and
capacity.

4. To perform necessary field adjustments during the test period until the equipment
installation and operation are satisfactory to the ENGINEER.

5. Provide agenda for operation and maintenance training to the OWNER's
Representative.

6. Instruction of the OWNER'’s Personnel:

a. Where required by the individual equipment sections, an authorized training
representative of the Manufacturer shall visit the Site for the number of days
indicated in those sections to instruct the OWNER's personnel in the operation
and maintenance of the equipment, including step-by-step troubleshooting
with necessary test equipment. Instruction shall be specific to the models of
equipment provided.

b. The representative shall have at least 2 years of experience in training. A

resume of the representative shall be submitted.

Training shall be scheduled 3 weeks in advance of the scheduled session.

d. Proposed training material and a detailed outline of each lesson shall be
submitted for review. Review comments from the ENGINEER shall be
incorporated into the material.

. The training materials shall remain with the trainees after the session.

f. The OWNER will videotape in DVD format the training for later use by the

OWNER's personnel.

7. Costs: The costs of all inspection, Start-Up, testing, adjustment, and instruction
Work performed by factory-trained representatives at the site shall be borne by the
CONTRACTOR. When available, the OWNER'’s operating personnel will provide
assistance in the field-testing.

0

C. Inspection: It shall be the responsibility of the CONTRACTOR to inform the local
authorities, such as building and plumbing inspectors, Fire Marshall, OSHA inspectors,
and others, to witness all required tests for piping, plumbing, fire protection systems,
pressure vessels, safety systems, etc., to obtain all required permits and certificates,
and pay all fees.

1.05 UNIT RESPONSIBILITY

A. Equipment systems made up of two or more components shall be provided as a single
unit by the Manufacturer of the primary driven equipment. The Manufacturer of the
primary driven equipment shall assume the unit responsibility. Unless otherwise
indicated, the CONTRACTOR shall cause each system component to be furnished by the
Manufacturer with unit responsibility. The extent of the Manufacturer’s responsibilities
shall include engineering the specified equipment, preparation of all submittals
materials, coordinating manufacture and procurement process, compatibility and
shipment of all specified components, design of all equipment support, providing
installation and testing to assist the CONTRACTOR in completing the installation and
commissioning the equipment, furnishing factory trained certified specialists to train the
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OWNER's staff, and the production and submission of specified Operation and
Maintenance Manuals. The CONTRACTOR is responsible to the OWNER for performance
of all systems as indicated. The CONTRACTOR shall ensure that the submittal of a
Certificate of Unit Responsibility signed by the Manufacturer with unit responsibility.

1.06 DELIVERY, HANDLING AND STORAGE

A. The equipment Manufacturer shall provide unloading, storage, and handling instructions
to the CONTRACTOR prior to shipment.

B. Equipment delivered onsite without an accepted submittal will not be allowed to be
unloaded.

C. Equipment shall be boxed, crated, or otherwise protected from damage and moisture
during shipment, handling, and storage. Equipment shall be protected from exposure to
corrosive fumes and shall be kept thoroughly dry at all times. Pumps, motors, drives,
electrical equipment, and other equipment with anti-friction or sleeve bearings shall be
stored in weather tight storage facilities prior to installation. For extended storage
periods, plastic equipment wrappers shall not be used to prevent accumulation of
condensate in gears and bearings, and rotating equipment rotated per Manufacturer
requirements.

D. All equipment shall be delivered to the CONTRACTOR in good, sound condition, and free
from damage. Equipment which has been damaged will be rejected. Equipment
Manufacturer’s representative shall be on the site to witness the arrival, inspection, and
unloading process if specified in individual specification section.

E. The CONTRACTOR shall be responsible for proper unloading, handling, and storage of
all equipment in accordance with the Manufacturer's instructions. Products shall be
carefully stored in @ manner that will prevent damage and in an area that is protected
from the elements.

1.07 MAINTENANCE/SPARE PARTS

A. Tools: The CONTRACTOR shall supply one complete set of special wrenches and other
special tools necessary for the assembly, adjustment, and dismantling of the equipment.
All tools shall be of best quality hardened steel forgings with bright finish; wrench heads
shall have work faces dressed to fit nuts. All tools shall be suitable for professional work
and manufactured by a recognized supplier of professional tools such as Snap On,
Crescent, Stanley, or equal. The set of tools shall be neatly mounted in a labeled tool
box of suitable design provided with a lockable hinged cover.

B. Spare Parts: All equipment shall be furnished with the Manufacturer’s recommended
spare parts as indicated in the individual equipment Sections. The CONTRACTOR shall
also obtain and submit from the Manufacturer a list of suggested spare parts for each
piece of equipment. The CONTRACTOR shall also furnish the name, address, and
telephone number of the nearest distributor for each piece of equipment. Spare parts
shall be tagged by project equipment number and identified as to part number,
equipment Manufacturer, and subassembly component. Spare parts subject to
deterioration such as ferrous metal items and electrical components shall be properly
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protected by lubricants or desiccants and encapsulated in hermetically sealed plastic
wrapping. Spare parts with individual weights less than 50 pounds and dimensions less
than 2 feet wide, or 18 inches high, or 3 feet in length shall be stored in a wooden box
with hinged wooden cover and locking hasp. Hinge shall be strap type. The box shall be
painted and identified with stenciled lettering stating the name of the equipment,
equipment numbers, and word “spare parts”. A neatly typed inventory of spare parts
shall be taped to the underside of the cover. All spare parts are intended for use by the
OWNER only, after expiration of the warranty period specified in the Contract
Documents.

PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Noise Level: When in operation, no piece of equipment shall exceed the OSHA noise
level requirements for one hour exposure.

1. High Noise Level Location: The CONTRACTOR shall provide three personal hearing
protection and storage cabinet, as specified herein, at each high noise level location.
This requirement shall not relieve the CONTRACTOR from meeting noise level
requirements specified in the Contract Documents. The high noise level locations
are defined as follows:

a. Outdoor Location: Any single equipment item or any group of equipment items
that produce noise exceeding OSHA noise level requirements for a 2-hour
exposure of 100 dBA. Where such equipment is separated by a distance of
more than 20 feet, measured between edges of footings, each group of
equipment shall be provided with a separate hearing protection station.

b. Indoor Location:

i. Any single equipment item, or any group of items, located within a
single room normally occupied, that produces noise exceeding OSHA
noise level requirements for a 2-hour exposure.

ii. Any single equipment item, or any group of items, located within a
single room normally occupied by workers that produces noise
exceeding OSHA noise level requirements for 8-hour exposure.

B. Personal Hearing Protection: The CONTRACTOR shall supply, in their original unopened
packaging, three pairs of high attenuation hearing protectors at each high noise location.
The ear protectors shall be capable of meeting the requirements of ANSI/ASA S12.6 and
shall produce a noise level reduction of 25 dBA at a frequency of 500 Hz. The hearing
protectors shall have fluid filled ear cushions and an adjustable, padded headband. The
protectors shall be stored in a weatherproof, labeled, steel cabinet, furnished by the
CONTRACTOR and mounted in an approved location near the noise producing
equipment.

C. Drive Trains and Service Factors: Service factors shall be applied in the selection or
design of mechanical power transmission components in accordance with AGMA.
Components of drive train assemblies between the prime mover and the driven
equipment shall be designed and rated to deliver the maximum peak or starting torque,
speed, and horsepower. All of the applicable service factors shall be considered, such
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as mechanical (type of prime mover), load class, start frequency, ventilation, ambient
temperature, and fan factors. Drive train components include couplings, shafts, gears
and gear drives, drive chains, sprockets, and V-belt drives.

D. Dissimilar Materials: For incompatible dissimilar metals, CONTRACTOR shall include
dielectric kits to prevent corrosion between dissimilar metals / materials.

E. For thermal rating adjustments such as start frequency, ambient temperature, and
hourly duty cycle factor, ventilation factor, and fan factor, refer to gear Manufacturer
sizing information.

F. For service factors of electric motors, see Section 16150 — NEMA Frame Induction
Motors, 600V and Below.

G. Where load classifications are not indicated, service factors shall be for standard load
classifications and for flexible couplings.

H. Welding: Unless otherwise specified or shown, all welding shall conform to the following:

1. Latest revision of applicable AWS Welding Code

2. Latest revision of ANSI/AWWA C206.

3. All composite fabricated steel assemblies which are to be erected or installed inside
a hydraulic structure, including any fixed or movable structural components of
mechanical equipment, shall have continuous seal welds to prevent entrance of air
or moisture.

4. All welding shall be by the metal-arc method or gas-shielded arc method as
described in the American Welding Society's "Welding Handbook" as supplemented
by other pertinent standards of the AWS. Qualification of welders shall be in
accordance with the AWS Standards governing same. Submit welders’
qualifications.

5. Inassembly and during welding, the component parts shall be adequately clamped,
supported, and restrained to minimize distortion and for control of dimensions. Weld
reinforcement shall be as specified by the AWS code. Upon completion of welding,
all weld splatter, flux, slag, and burrs left by attachments shall be removed. Welds
shall be repaired to produce a workmanlike appearance, with uniform weld contours
and dimensions. All sharp corners of material which is to be painted or coated shall
be ground to a minimum of 1/32-inch on the flat.

L. Protective Coating: All equipment shall be painted or coated in accordance with Division
9 - Finishes, unless otherwise indicated. Non-ferrous metal and corrosion resisting steel
surfaces shall be coated with grease or lubricating oil. Coated surfaces shall be protected
from abrasion or other damage during handling, testing, storing, assembly, and

shipping.

J. Identification of Equipment Items: Each item of equipment shipped shall have an
indelible, legible identifying mark corresponding to the equipment number shown or
specified for the particular item.

K. Vibration Level: All equipment subject to vibration shall be provided with restrained
spring-type vibration isolators or pads per Manufacturer’s written recommendations.
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L. Shop Fabrication: Shop fabrication shall be performed in accordance with the Contract
Documents and the ENGINEER's accepted shop drawings. Fabrication prior to accepted
shop drawings will be at the CONTRACTOR's risk.

M.  Tolerances: Tolerances and clearances shall be as shown on the shop drawings and
shall be closely adhered to. Machine work shall in all cases be of high-grade
workmanship and finish, with due consideration to the special nature or function of the
parts. Members without milled ends and which are to be framed to other steel parts of
the structure may have a variation in the detailed length of not greater than 1/16-inch
for members 30 feet or less in length, and not greater than 1/8-inch for members over
30 feet in length.

N. Castings: Castings shall be homogenous and free from non-metallic inclusions and
defects. Surfaces of castings which are not machined shall be cleaned to remove foundry
irregularities. Casting defects not exceeding 12.5 percent of the total thickness and
where defects will not affect the strength and serviceability of the casting may be
repaired by approved welding procedures. The ENGINEER shall be notified of larger
defects. No repair welding of such defects shall be carried out without the ENGINEER’s
written approval. If the removal of metal for repair reduces the stress resisting cross-
section of the casting by more than 25 percent or to such an extent that the computed
stress in the remaining metal exceeds the allowable stress by more than 25 percent,
then the casting may be rejected. Costs of casting new material shall be the
CONTRACTOR's responsibility as part of the Work.

0. Machine Finish: The type of finish shall be the most suitable for the application and shall
be shown in micro-inches in accordance with ANSI B46.1. The following finishes shall
be used:

1. Surface roughness not greater than 63 micro-inches shall be required for all
surfaces in sliding contact.

2. Surface roughness shall not exceed 250 micro-inches except where a tight joint is
indicated.

3. Rough finish not greater than 500 micro-inches shall be required for other machined
surfaces.

4. Contact surfaces of shafts and stems which pass through stuffing boxes and contact
surfaces of bearings shall be finished to not greater than 32 micro-inches.

2.02 EQUIPMENT SUPPORTS AND FOUNDATIONS

A. Equipment Supports: All equipment supports, anchors, and restrainers shall be
adequately designed for static, dynamic, wind, and seismic loads. The design horizontal
seismic force shall be the greater of: that noted in the general structural notes or as
required by the governing building code, or 10 percent of gravity. Submitted design
calculations for equipment supports must bear the signature and seal of an Engineer
licensed in the State where the Project is to be built, unless otherwise indicated.
Calculations shall account for forces and distribution of forces on supporting structures
resulting from normal operation, normal operation plus seismic loadings, and normal
operation plus wind loadings.
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2.03

2.04

2.05

1. Wall-mounted equipment weighing more than 250 pounds or which is within 18-
inches above the floor shall be provided with fabricated stainless steel supports.
Pedestals shall be of welded stainless steel. If the supported equipment is a panel
or cabinet or is enclosed with removable sides, the pedestal shall match the
supported equipment in appearance and dimensions.

2. Seismic requirements: Freestanding and wall-hung equipment shall be anchored in
place by methods that satisfy the building code. Calculations shall be performed
and signed and stamped for equipment weighing more than 400 pounds.
Calculations shall analyze lateral and overturning forces and meet all applicable
building code requirements. Calculations shall include the distribution of forces
imposed on the supporting structure and anchors, verifying that each anchor can
develop the required resistance forces.

3. Wind requirements: Exterior freestanding equipment shall be anchored in place by
methods that satisfy the building code. Calculations shall be performed and signed
and stamped, analyzing lateral and overturning forces and meet all applicable
building code requirements. Calculations shall include the distribution of forces
imposed on the supporting structure and anchors, verifying that each anchor can
develop the required resistance forces.

Anchors: Anchor bolts shall be in accordance with Division 5 — Metals and all
Manufacturer’s recommendations. In the event that requirements are conflicting, the
more stringent requirements shall apply. The CONTRACTOR shall determine the size,
type, capacity, location and other placement requirements of anchorage elements.
Anchoring methods and leveling criteria shall be followed as per Manufacturer’s
literature.

Equipment Foundations: Equipment foundations shall be as shown in the Drawings and
in accordance with Manufacturer’'s written recommendations. In the event that
requirements are conflicting, the more stringent requirements shall apply. All mechanical
equipment, tanks, control cabinets, etc., shall be supported as shown in the Drawings,
unless otherwise specified.

PIPE HANGERS, SUPPORTS, AND GUIDES

All pipe connections to equipment shall be supported, anchored, and guided to minimize
stresses and loads on equipment flanges and equipment. Supports and hangers shall
comply with the requirements of Section 15140 — Supports and Hangers.

FLANGES AND PIPE THREADS

All flanges on equipment and appurtenances provided herein shall conform to ASME
B16.1, Class 125; or B16.5, Class 150, unless otherwise shown. All pipe threads shall be
in accordance with ASME B1.20.1.

COUPLINGS

Flexible couplings shall be provided between the driver and the driven equipment to
accommodate slight angular misalignment, parallel misalignment, end float, and to
cushion shock loads. Where required for vertical shafts, 3-piece spacer couplings or
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2.06

2.07

universal type couplings for extended shafts shall be installed. Unless otherwise
indicated, or recommended by the equipment Manufacturer, gear or flexible spring type
coupling shall be furnished with horizontal and end suction pumps.

The equipment Manufacturer shall recommend the size and type of coupling required to
suit each specific application.

Taper-lock bushings may be used to provide for easy installation and removal on shafts
of various diameters.

Where universal type couplings are shown, they shall be of the needle bearing type
construction, equipped with commercial type grease fittings.

SHAFTING

General: All shafting shall be continuous between bearings and shall be sized to transmit
the power required. Keyways shall be accurately cut in line. Shafting shall not be turned
down at the ends to accommodate bearings or sprockets whose bore is less than the
diameter of the shaft. Shafts shall rotate in the end bearings and shall be turned and
polished, straight, and true.

Design Criteria: Shafts shall be designed to carry the steady state and transient loads
suitable for unlimited number of load applications. Where shafts are subjected to fatigue
stresses, such as frequent start and stop cycles, the mean stress shall be determined
by using the modified Goodman Diagram. The maximum torsional stress shall not
exceed the endurance limit of the shaft after application of the factor of safety of 2 in
the endurance limit and the stress concentration factor of the fillets in the shaft and
keyway. Stress concentration factor shall be in accordance with ASME Standard B17.1
— Keys and Keyseats.

Materials: Shafting materials shall be appropriate for the type of service and torque
transmitted. Environmental elements such as corrosive gases, moisture, and fluids shall
be taken into consideration. Materials shall be as shown or specified unless furnished as
part of an equipment assembly.

1. Low carbon cold-rolled steel shafting shall conform to ASTM A 108, Grade 1018.

2. Medium carbon cold-rolled shafting shall conform to ASTM A 108, Grade 1045.

3. Corrosion-resistant shafting shall be stainless steel or Monel, whichever is most
suitable for the intended service.

Differential Settlement: Where differential settlement between the driver and the driven
equipment may occur, an extension shaft with two sets of universal type couplings shall
be provided.

BEARINGS

General: Bearings shall conform to the standards of the Anti-Friction Bearing
Manufacturers Association, Inc. (AFBMA).
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B. To assure satisfactory bearing application, fitting practice, mounting, lubrication,
sealing, static rating, housing strength, and other important factors shall be considered
in bearing selection.

C. Re-lubricatable type bearings shall be equipped with a hydraulic grease fitting in an
accessible location and shall have sufficient grease capacity in the bearing chamber.

D. All lubricated-for-life bearings shall be factory-lubricated with the Manufacturer’s
recommended grease to insure maximum bearing life and best performance.

E. Bearing Life: Except where otherwise specified or shown, all bearings shall have a
minimum L-10 life expectancy of 80,000 hours.

F. Bearing housings shall be of cast iron or steel and bearing mounting arrangement shall
be as specified or shown, or as recommended in the published standards of the
Manufacturer. Split-type housings may be used to facilitate installation, inspection, and
disassembly.

G. Sleeve-type bearings shall have a Babbitt or bronze liner.
2.08 GEARS AND GEAR DRIVES

A. Unless otherwise specified, gears shall be of the spur, helical or spiral-bevel type,
designed and manufactured in accordance with AGMA Standards, with a minimum
service factor of 1.7, a minimum L-10 bearing life of 80,000 hours and a minimum
efficiency of 94 percent. Worm gears shall not be used, unless specifically acceptable to
the ENGINEER.

B. Gear speed reducers or increasers shall be of the enclosed type, oil- or grease lubricated
and fully sealed, with a breather to allow air to escape but keep dust and dirt out. The
casing shall be of cast iron or heavy-duty steel construction with lifting lugs and an
inspection cover for each gear train. An oil level sight glass and an oil flow indicator shall
be provided, arranged for easy reading.

C. Gears and gear drives as part of an equipment assembly shall be shipped fully assembled
for field installation.

D. Material selections shall be left to the discretion of the Manufacturer. Input and output
shafts shall be adequately designed for the service and load requirements. Gears shall
be computer-matched for minimum tolerance variation. The output shaft shall have 2
positive seals to prevent oil leakage.

E. Oil level and drain location relative to the mounting arrangement shall be easily
accessible. Qil coolers or heat exchangers with all required appurtenances shall be
furnished when necessary.

F. Where gear drive input or output shafts connect to couplings or sprockets supplied by
others, the gear drive Manufacturer shall supply matching key taped to the shaft for
shipment.
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2.09 DRIVE CHAINS

A. Power drive chains shall be commercial type roller chains complying with ANSI standards
and of materials best suited for the process fluid.

B. A chain take-up or tightener shall be provided in every chain drive arrangement to
provide easy adjustment.

C. A minimum of one connecting or coupler link shall be provided with each length of roller
chain.

2.10 SPROCKETS

A. Sprockets shall be used in conjunction with chain drives and chain-type material
handling equipment.

B. Materials: Sprockets shall comply with the following unless otherwise specified
elsewhere:

1. Sprockets with 25 teeth or less, normally used as a driver, shall be medium carbon
steel in the 0.40 to 0.45 percent carbon range.

2. Type A and B sprockets with 26 teeth or more, normally used as driven sprockets,
shall be made of minimum 0.20 percent carbon steel.

3. Large diameter sprockets with Type C hub shall be cast iron conforming to ASTM
A48, Class 30.

C. Sprockets shall be accurately machined to ANSI Standards. Sprockets shall have deep
hardness penetration in tooth sections.

D. Finish bored sprockets shall be provided complete with keyseat and set screws.

E. To facilitate installation and disassembly, sprockets shall be of the split type or shall be
provided with taper-lock bushings as required.

F. Idler sprockets shall be provided with brass or Babbitt bushings, complete with oil hole
and axial or circumferential grooving. Steel collars with set screws in both sides of the
hub shall be provided.

2.11 V-BELT DRIVES

A. V-belts and sheaves shall be of the best commercial grade and shall conform to ANSI,
MPTA, and RMA Standards.

B. Unless otherwise specified, sheaves shall be machined from the finest quality gray cast
iron.

C. Sheaves shall be statically and dynamically balanced. In some applications where
vibration is a problem, sheaves shall be dynamically balanced. Sheaves operating at belt
speeds exceeding 6,500 fpm may require to be of special materials and construction
recommended by the Manufacturer.
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D. To facilitate installation and disassembly, sheaves shall be furnished complete with taper
lock or QD bushings as required.

E. Finish bored sheaves shall be furnished complete with keyseat and set screws.

F. Sliding motor bases with jack bolts shall be provided to adjust the tension of V-belts.

2.12 DRIVE GUARDS

A. Power transmission, prime movers, machines, shaft extensions, and moving machine
parts shall be guarded in accordance with the OSHA Safety and Health Standards
(29CFR1910.211 to 1910.219). The guards shall be constructed of minimum 10 gauge
expanded; flattened steel with smooth edges and corners, stainless steel after
fabrication and securely fastened. Where required for lubrication or maintenance,
guards shall have hinged and latched access doors.

2.13 FLEXIBLE CONNECTORS

A. Flexible connectors shall be installed in all piping connections to engines, blowers,

compressors, and other vibrating equipment with the requirements of the ANSI B31.1.
2.14 INSULATING CONNECTIONS

A. Insulating bushings, unions, couplings, and flanges, shall comply with the requirements

of Section 15120 — Piping Specialties.
2.15 GASKETS AND PACKINGS

A. Gaskets for flanged connections shall comply with the requirements of Section 15120 —
Piping Specialties.

B. Packing around valve stems and reciprocating shafts shall be of compressible material,
compatible with the fluid being used. Chevron-type "V" packing shall be Garlock No.
432, or John Crane "Everseal".

C. Packing around rotating shafts (other than valve stems) shall be "O"-rings, stuffing
boxes, or mechanical seals, as recommended by the Manufacturer and acceptable to
the ENGINEER.

2.16 NAMEPLATES

A. Equipment nameplates of 316 stainless steel shall be engraved or stamped and fastened
to the equipment in an accessible location with No. 4 or larger oval head 316 stainless
steel drive pins. Adhesives shall not be used in lieu of 316 stainless steel screws.
Nameplates shall contain the Manufacturer's name, model, serial number, size,
characteristics, date of Manufacture, and appropriate data describing the machine
performance ratings.
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2.17

SAFETY REQUIREMENTS

A. Where Work areas are located within a flammable or toxic gas environment, suitable
gas detection, ventilating, and oxygen deficiency equipment shall be provided. Workers
shall be equipped with approved breathing apparatus.

PART 3 EXECUTION
3.01 INSTALLATION

A. General: Equipment shall be installed in accordance with the Manufacturer’s written
recommendations and the requirements of the individual equipment specification
sections.

B. Alignment: Journeymen millwrights shall perform alignment of equipment furnished
herein. The OWNER’s Field Representative will witness final alignment procedures of
equipment.

C. Field Assembly: Studs, cap screws, bolt and nuts used in field assembly shall be coated
with Never Seize compound or equal.

D. Welding: Welds shall be cleaned of weld-slag, splatter, etc. to provide a smooth surface.

E. Insulating Connections: All insulating connections shall be installed in accordance with
the Manufacturer’s printed instructions.

F. Pipe Hangers, Supports, and Guides: Hangers, supports, and guides shall be spaced in
accordance with Section 15140 — Supports and Hangers, as shown on the Drawings and
ANSI/ASME B.31.1 standard.

3.02 PACKAGED EQUIPMENT

A. When any system is furnished as pre-packaged equipment, the CONTRACTOR shall
coordinate space and structural requirements, clearances, utility connections, signals,
and outputs with Subcontractors to avoid later change orders.

B. If the packaged system has any additional features (as safety interlocks, etc.) other
than required by the Contract Documents, the CONTRACTOR shall coordinate such
features with the ENGINEER and provide material and labor necessary for a complete
installation as required by the Manufacturer.

3.03 FIELD TESTS

A. Where indicated by the individual equipment sections, equipment shall be field tested
after installation to demonstrate satisfactory operation without excessive noise,
vibration, or overheating of bearings or motor.

B. The following field testing shall be conducted:
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1. Start equipment, check, and operate the equipment over its entire operating range.
Vibration level shall be within the amplitude limits as indicated or as recommended
by the reference applicable standards.

2. Obtain concurrent readings of motor voltage, amperage, capacity, vibration, and
bearing temperatures.

3. Operate equipment indicated in Section 01650 — Facility Start-Up / Commissioning.

C. The ENGINEER will witness field-testing. The CONTRACTOR shall notify the ENGINEER
of the test schedule 3 Days in advance.

D. In the event that any equipment fails to meet the test requirements, the equipment
shall be modified and retested until it satisfies the requirement.

3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11100
PUMPS, GENERAL
PART 1 GENERAL
1.01 SCOPE OF WORK

A. The Work of this Section includes providing general requirements for pumps and
pumping appurtenances and providing special tools and spare parts.

B. The Work also includes coordination of design, assembly, testing and installation.

C. The CONTRACTOR shall provide all pumps and pumping appurtenances, complete and
operable, in accordance with the Contract Documents.

D. The provisions stated herein and in the individual pump Sections shall apply to all pumps
and pumping equipment except where otherwise indicated in the Contract Documents.
In case of conflict between this Section and individual pump Section, the requirements
of individual pump Section will govern.

E. Unit Responsibility: A single Manufacturer shall be responsible for furnishing the Work
and for coordination of design, assembly, testing, and installation of the Work of each
pump Section; however, the CONTRACTOR shall be responsible to the OWNER for
compliance with the requirements of each pump Section. Unless otherwise indicated,
the single Manufacturer will be the Manufacturer of the pump.

F. Single Manufacturer: Where two or more pump systems of the same type or size are
required, the pumps shall all be produced by the same Manufacturer.

1.02 SUBMITTALS
A. Submit required information in accordance with Section 01300 — Submittals.
B. All submittals shall use English units and shall be written in English.

C. Shop Drawings: The shop drawings shall contain the following information:
1. Pump name, identification number, and Specification Section number.

2. Performance data curves showing head, capacity, horsepower demand, NPSH
required, and pump efficiency over the entire operating range of the pump. The
equipment Manufacturer shall indicate separately the head, capacity, horsepower
demand, overall efficiency, and minimum submergence required at the rated,
design, maximum and minimum flow conditions. Pump inlet, bowl, column and
discharge head losses for vertical column pumps shall be shown separately. Curves
for variable speed pumps shall be provided in 10 percent increment from 50% to
100% of full speed.

3. The pump Manufacturer to indicate the recommended preferred operating region
and allowable operating region on the performance curves for stable operation
without surge, cavitation, or excessive vibration. Under no circumstances shall the
Manufacturer’s recommended operating range be less than that required to meet
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the pump operating conditions specified. The stable operating range shall be as
wide as possible based on actual hydraulic and mechanical tests.

4. NPSH margin calculation performed in accordance with HI Standards.

5. Drawings showing general dimensions and conforming the size of pumps, motors,
drives and specified appurtenances, piping connections and construction details of
equipment.

6. Assembly and installation drawings including shaft size, seal, coupling, bearings,
anchor bolt plan, part nomenclature, material list, outline dimensions, and shipping
weights.

7. Data, in accordance with Division 16 — Electrical, for the electric motors proposed
for each pump.

8. Variable speed information as required under Division 16 — Electrical.

9. Elevations of proposed Local Control Panel showing panel-mounted devices, details
of enclosure type, single line diagram of power distribution, and current draw of
panel, and list of all terminals required to receive inputs or to transmit outputs from
the Local Control Panel.

10. Wiring diagrams of field connections with identification of terminations between
Local Control Panels, junction terminal boxes, and equipment items.

11. Complete electrical schematic diagrams.

12. Complete description and sketch of proposed test setup for factory test if a factory
test is required by the requirements of this Section or individual pump Section at
least 60 days prior to proposed test date. Submittal material shall include sample
calculations and proposed test log format.

13. Factory Test Data: Signed, dated, and certified factory test data for each pump
system which requires factory testing, submitted four weeks prior to shipment of
equipment.

14. Manufacturer shall provide any and all changes to the Drawings or Specifications
required for the equipment being supplied at no additional cost to the OWNER.

D. Certifications

1. A Certificate of Unit Responsibility Assignment signed by officers of both the
CONTRACTOR and the Pump Manufacturer Corporations, attesting to the
assignment of responsibility in accordance with these Contract Documents. No
other submittal material will be reviewed until the certificate has been submitted
and found to be in conformance with these requirements.

2. A certified statement from the pump Manufacturer that the pump Manufacturer has
reviewed the suction and discharge piping arrangement shown in the Drawings and
is acceptable to the Manufacturer for acceptable cavitation and proper operation of
the pumps to be furnished and warrantied as installed. Any modification required
to the suction and discharge piping as required by the pump Manufacturer shall be
performed by the CONTRACTOR at no additional cost to the OWNER.

3. If factory tests are required by these Specifications, submit certification of
satisfactory testing of each unit as specified. The certified material shall include
copies of test logs and resulting performance curves at least four weeks prior to
shipping the units from the factory. Manufacturer’s reports on hydrostatic tests,
including calibration test results on all instruments used to conduct the factory tests.
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4. Manufacturers’ certification of proper installation.
5. Satisfactory field testing certification of the pumping units
E. Owner's Manual: Submit Operation and Maintenance manual in accordance with Section

01730 — Operations and Maintenance Data. Operations and Maintenance manuals shall
include data for each pumping unit, including pump, and motor. The Owner’s Manual
shall contain following:

1.

3.

Manufacturer’s written guarantee that pumping equipment operates with
efficiencies, heads and flow ranges indicated and meets vibration and noise
requirements.

If factory tests are required by these Specifications, certified copies of test logs and
resulting performance curves shall be included in the manual. Manufacturer’s
reports on hydrostatic tests including calibration test results on all instruments used
to conduct the factory hydrostatic and performance tests shall also be included in
the manual.

Vibration and noise measurement results.

1.03 REFERENCE STANDARDS

A. Design, manufacture, and assembly of elements of the equipment herein specified shall
be in accordance with, but not limited to, published standards of the following, as

applicable:

1. ANSI/AWWA E102 — Submersible and Vertical Turbine Pumps

2. ANSI/AWWA E103 - Horizontal and Vertical Line-Shaft Pumps

3. ANSI/HI 2.1 — 2.4 & 2.6 — Vertical Pumps

4. ANSI/HI 9.1 — 9.5 — Pumps — General Guidelines for Types, Definitions, Application,
Sound Measurement and Decontamination

5. ANSI/HI 9.6.1 — Rotodynamic Pumps Guideline for NPSH Margin

6. ANSI/HI 9.6.2 — Rotodynamic Pumps for Assessment of Applied Allowable Nozzle
Loads

7. ANSI/HI 9.6.3 — Rotodynamic (Centrifugal and Vertical) Pumps — Guideline for
Allowable Operating Region

8. ANSI/HI 9.6.4 — Rotodynamic Pumps for Vibration Measurements and Allowable
Values

9. ANSI/HI 9.6.6 — Rotodynamic Pumps for Pump Piping

10. ANSI/HI 9.8 — Rotodynamic Pumps for Intake

11. American Iron and Steel Institute (AISI)

12. American Society of Mechanical Engineers (ASME)

13. American National Standards Institute (ANSI)

14. American Society for Testing Materials (ASTM)

15. American Welding Society (AWS)

16. Anti-Friction Bearing Manufacturer's Association (AFBMA)

17. Institute of Electrical and Electronics Engineers, Inc. Standard Test Procedures for
Polyphase Induction Motors and Generators IEEE 112 or latest standard

18. National Electrical Code (NEC)
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19. National Electrical Manufacturers Association (NEMA) NEMA MG 1 — Motors and
Generators or latest standard

20. Occupational Safety and Health Administration (OSHA)
21. Steel Structures Painting Council (SSPC)

1.04 QUALITY ASSURANCES

A. At least three successfully operating installation of comparable size and complexity
(including no cavitation, damaging vibration or shaft damage within the first three years
of operation) designed and installed in the recent past by the Pump Manufacturer, with
contact name, telephone number and address, shall be submitted to the ENGINEER for
review.

B. Services of Manufacturer’s Representative

1. Manufacturer’s services shall be in accordance with requirements noted herein and
in the individual pump Sections.

2. Inspection, Start-Up, and Field Adjustment: Where required by the individual pump
Sections, an authorized service representative of the Manufacturer shall visit the
site for the number of days indicated in those Sections to witness the following and
to certify in writing that the equipment and controls have been properly installed,
aligned, lubricated, adjusted, and ready for operation.

a. Unloading and storage of the equipment

Installation of the equipment

Inspection, checking, and adjusting the equipment

Start-Up and field testing for proper operation

Performing field adjustments to ensure that the equipment installation and

operation comply with requirements.
3. Instruction to the OWNER's Personnel
a. Where required by the individual pump Sections, an authorized training
representative of the Manufacturer shall visit the site for the number of days
indicated in those Sections to instruct the OWNER's personnel in the operation
and maintenance of the equipment, including step-by-step troubleshooting
with necessary test equipment. Instruction shall be specific to the models of
equipment provided.

b. The representative shall have at least five years of experience in training
OWNER's personnel. A resume for the representative shall be submitted.

¢. Training shall be scheduled a minimum of three weeks in advance of the first
session of the training schedule.

d. Proposed training material and a detailed outline of each lesson shall be
submitted for review. Comments shall be incorporated into the material.

. The training materials shall remain with the trainees.

f.  The OWNER will videotape in DVD format the training for later use in training

OWNER's personnel.

® oo o
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1.05

1.06

PART 2
2.01

2.02

DELIVERY, HANDLING AND STORAGE

The Pump Manufacturer shall provide unloading, storage, and handling instructions prior
to shipment.

Pumping units shall be shipped with the motor space heaters connected to a terminal
board and ready to be energized.

All equipment shall be delivered to the CONTRACTOR in good, sound condition, and free
from damage. Equipment which has been damaged will be rejected. Pump
Manufacturer’s representative shall be on the site to witness the arrival, inspection, and
unloading process as specified in individual specification Section.

The CONTRACTOR shall be responsible for proper unloading, handling, and storage of
equipment in accordance with the Manufacturer's instructions. Motor space heaters shall
be promptly energized and pumping units shall be housed in weatherproof enclosures
at all times during storage. The motor oil reservoirs shall be filled with oil promptly after
arrival. The CONTRACTOR shall rotate the motor shaft by hand three to four revolutions
on a weekly basis until the units are started.

MAINTENANCE/SPARE PARTS

Maintenance/spare parts shall be provided in accordance with each individual equipment
Section.

PRODUCTS
GENERAL

Compliance with the requirements of the individual pump Sections may necessitate
modifications to the Manufacturer's standard equipment.

Performance Curves: All centrifugal pumps shall have a continuously rising curve
towards the shutoff head. In no case will the required horsepower at any point on the
performance curve exceed the rated horsepower of the motor without using service
factor of the motor or engine.

All components of each pump system provided under the pump Sections shall be entirely
compatible. Each unit of pumping equipment shall incorporate all basic mechanisms,
couplings, electric motors or engine drives, variable speed controls, necessary
mountings, and appurtenances.

MATERIALS

All materials shall be suitable for the intended application; materials not specified shall
be high-grade, standard commercial quality, free from all defects and imperfection that
might affect the serviceability of the product for the purpose for which it is intended,
and shall conform to the following requirements:

1. Cast iron pump casings and bowls shall be of close-grained gray cast iron,
conforming to ASTM A 48 or ASTM A278, and shall not be less than Class 30, or
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2.03

ductile iron conforming to ASTM A 536 GR 65-14-12 or ASTM A395 as appropriate.
Casing shall be of sufficient thickness and suitably ribbed, if necessary, to withstand
all stresses and strains to which it may be subjected during installation, testing, and
operation. Casing shall be free of bowholes, sand holes, and other detrimental
defects, with smooth water passages.

2. Stainless steel pump impellers shall conform to ASTM A 743 — Grade CF-3M, 316L.
Bronze pump impellers where indicated shall conform to the requirements of ASTM
B62 or ASTM B584.

3. Stainless steel pump shafts shall be Type 416 or 316. Miscellaneous stainless steel
parts shall be of Type 316, except Type 304 in septic environment.

4. Anchor bolts, washers, and nuts shall be in accordance with Section 15120 — Piping
Specialties.

PUMP COMPONENTS — GENERAL

Flanges: Suction and discharge flanges shall conform to ANSI/ASME B16.1 — Cast Iron
Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800 or B16.5 — Pipe Flanges
and Flanged Fittings dimensions. Bolts and nuts shall be in accordance with Section
15120 - Piping Specialties.

Lubrication: Vertical pump line shaft bearings of a clean water pump shall be a product
water-lubricated, unless otherwise indicated. Deep-well pumps and pumps with
enclosed line shafts shall have water- or oil-lubricated bearings and seals. The pumps
shaft bearings for sewage, sludge, and other process fluids shall be lubricated as
indicated.

Hand holes: Hand holes on pump casings shall be shaped to follow the contours of the
casing to avoid any obstructions in the water passage.

Vortex Suppressors: Vertical pumps with marginal submergence shall be provided with
vortex suppressors.

Drains: All gland seals, air valves, cooling water drains, and drains from variable speed
drive equipment shall be piped to the nearest floor sink, or drain, with copper pipe or
PVC pipe, properly supported with brackets.

Grease Lubrication: For all vertical propellers, mixed-flow, and turbine pumps, other
than deep well pumps, of bowl sizes 10 inches and larger, the CONTRACTOR shall
provide a stainless steel tube attached to the column for grease lubrication of the bottom
bearing.

Stuffing Boxes: Where stuffing boxes are specified for the pump seal, they shall be of
the best quality, using the Manufacturer's suggested materials best suited for the
specific application. For sewage, sludge, drainage, and liquids containing sediments, the
seals shall be freshwater flushed, using lantern rings.
1. Unless otherwise indicated, the packing material shall be interlaced Teflon braiding,
containing 50 percent ultrafine graphite impregnations to satisfy the following:
a. Shaft speeds — up to 2500 fpm.
b. Temperature — up to 500 degrees F.
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2.04

2.05

2.06

C. pHrange —1-14.

2. If fresh water is not available, the seal shall be flushed with product water cleaned
by a solid separator as manufactured by John Crane Co., Lakos (Claude Laval
Corp.), or equal.

Mechanical Seals: Mechanical seals shall be fresh water-flushed unless specified or
indicated otherwise; in which case product water cleaned by a solid separator as above
shall be used. Mechanical seals shall be as manufactured by the following, or approved
equal, except where specified otherwise in the specific equipment Section:
1. Water Pumps split seals:

Hot and Cold — Chesterton 442 Split seal or John Crane Type 3740
2. Water Pumps single seals:

Hot and Cold — Chesterton 155 Standard Single Seal or John crane Type 1

Where indicated, a buffer fluid must be circulated a minimum 20 psi above discharge
pressure, or as required by the Manufacturer, in order to maintain reliable seal
performance.

Mechanical seals for all services other than chemicals and corrosives shall be equipped
with non-clogging, single coil springs and non-sliding, internal, secondary elastomers.
Metal parts shall be Type 316 stainless steel, Alloy 20, or Hastelloy B or C and selected
based on the pumped fluid.

SOLE PLATES FOR VERTICAL CENTRIFUGAL PUMPS

Sole plate for vertical column type pumps shall be designed to be installed on the
concrete foundation and shall be milled flat to within .002-inch per foot in all directions
on the face matting with the pump support.

BASE PLATES AND DRIVE UNIT SUPPORTS

Base plate for horizontal pumps shall be sized sufficiently for mounting of pump and
motor.

Base plate shall be free of warping and cupping. Stress relieve the base plate after
welding and before machining.

Base plate shall be designed for grouting on the concrete pump pad.
PUMP APPURTENANCES

Nameplates: Each pump shall be equipped with a stainless steel nameplate indicating
serial numbers, rated head and flow, impeller size, pump speed, and Manufacturer's
name and model number. Nameplates shall be attached per Manufacturer’s
requirements.

Gages
1. All pumps (except sample pumps, sump pumps, and hot water circulating pumps)
shall be equipped with pressure gages installed at pump discharge lines. Pump

AUST1600646.01 11100-7 05/26/21
HORNSBY BEND BMP CENTRIFUGES PUMPS, GENERAL



suction lines shall be provided with compound gages. Gages shall be located in a
representative location, where not subject to shock or vibrations, in order to achieve
true and accurate readings.

2.  Where subject to shock or vibrations, the gages shall be wall-mounted or attached
to galvanized channel floor stands and connected by means of flexible connectors.

C. Solenoid Valves: The pump Manufacturer shall provide solenoid valves on the water or
oil lubrication lines and all cooling water lines.

D. Thrust restraint: Pump Manufacturer shall design thrust harness for pump suction and
discharge piping in accordance with Hydraulic Institute Standards. Pump Manufacturer
shall provide this information to the CONTRACTOR. The CONTRACTOR shall provide all
restraints exceeding shown on the Drawings that are required by the pump
Manufacturer at no additional cost to the OWNER. Restraint hardware shall be 304
Stainless Steel for submerged, buried, or in vaults and will be specified in the standard
details. All other locations will be carbon steel.

2.07 FACTORY TESTING

A. The following tests shall be conducted on each indicated pump system:

1. Motors: All motors of sizes 100 hp and larger shall be assembled, tested, and
certified at the motor factory and the working clearances checked to insure that all
parts are properly fitted. The tests shall be in accordance with Division 16
requirements.

2. Pump Systems: All centrifugal pump systems 10 hp and larger shall be tested at
the pump factory in accordance with the American National Standard for Centrifugal
Pump Tests (ANSI/HI 1.6 acceptance Level “"A”) or the American National Standard
for Vertical Pump Tests (ANSI/HI 2.6) as approved by ANSI and published by the
Hydraulic Institute. Tests shall be performed using the complete pump system to
be furnished, including the project motor. For motors smaller than 50 hp, the
Manufacturer's certified test motor shall be acceptable. Testing of prototype models
will not be acceptable. The following minimum test data shall be submitted:

a. Hydrostatic test data.

b. A minimum of five hydraulic test readings between shutoff head and 25 percent
beyond the maximum indicated capacity recorded on data sheets as defined
by the Hydraulic Institute.

c. Pump curves showing head, flow, bhp, efficiency, and NPSH requirements.

d. Certification that the pump horsepower demand did not exceed the rated motor
hp beyond the 1.0 service factor rating at any point on the curve.

3. Factory Witnessed Tests: All pumps, variable speed drives, and motors, 150 hp and
larger shall be factory-tested as complete assembled systems and may be witnessed
by the OWNER and ENGINEER. The CONTRACTOR shall give the ENGINEER a
minimum of 3 weeks notification prior to the test. All costs for the OWNER and
ENGINEER shall be borne by the CONTRACTOR and shall be included in the bid
price. Unless specified in individual pump Section such costs shall include travel (to
the closest commercial airport) and subsistence for two people excluding salaries.
Test results shall be submitted to the ENGINEER and no equipment shall be shipped
until the test data have been accepted by the ENGINEER.
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4. Acceptance: In the event of failure of any pump to meet any of the requirements,
the CONTRACTOR shall make all necessary modifications, repairs, or replacements
to conform to the requirements of the Contract Documents and the pump shall be
re-tested at no additional cost to the OWNER until found satisfactory.

PART 3 EXECUTION

3.01

A.

3.02

3.03

INSTALLATION

General: Pumping equipment shall be installed in accordance with the Manufacturer's
written recommendations.

Alignment: All equipment shall be field tested to verify proper alignment, operation as
specified, and free from binding, scraping, vibration, shaft runout, or other defects.
Pump drive shafts shall be measured just prior to assembly to ensure correct alignment
without forcing. Equipment shall be secured in position and neat in appearance.

Manufacturer’s field representative shall inspect the installation of the pumping units
and provide a certificate of proper installation to the OWNER.

Lubricants: The CONTRACTOR shall provide the necessary oil and grease for initial
operation.

PAINTING / PROTECTIVE COATINGS

Materials and equipment shall be coated as required in individual Sections and Section
09900 — Painting.

FIELD TESTS

Where required by the individual pump Sections, each pump system shall be field tested
after installation to demonstrate satisfactory operation without excessive noise,
vibration, cavitation, or overheating of bearings.

The following field testing shall be conducted:

1. Start-Up, check, and operate the pump system over its entire speed range. Unless
otherwise specified, vibration shall be within the amplitude limits recommended by
the Hydraulic Institute Standards at a minimum of four pumping conditions defined
by the ENGINEER.

2. Obtain concurrent readings of motor voltage, amperage, pump suction head, and
pump discharge head for at least four pumping conditions at each pump rotational
speed. Check each power lead to the motor for proper current balance.

3. Determine bearing temperatures by contact type thermometer. A run time of at
least 20 minutes, or until temperature is stabilized, shall precede this test, unless
insufficient liquid volume is available.

4. Electrical and instrumentation tests shall conform to the requirements of the
Sections under which that equipment is specified.

Field testing will be witnessed by the ENGINEER. The CONTRACTOR shall furnish three
days advance notice of field-testing.
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D. In the event any pumping system fails to meet the test requirements, it shall be modified
and retested as above until it satisfies the requirements.

E. After each pumping system has satisfied the requirements, the CONTRACTOR shall
certify in writing that it has been satisfactorily tested and that all final adjustments have
been made. Certification shall include the date of the field tests, a listing of all persons
present during the tests, and the test data.

F. The CONTRACTOR shall bear all costs of field tests, including related services of the
Manufacturer's representative, except for power and water, which the OWNER will bear.
If available, the OWNER'’s operating personnel will provide assistance in field testing.

3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11216
VERTICAL TURBINE PUMPS — WET PIT

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish two (2) vertical turbine, wet pit pumping units, complete with motors,
baseplates, couplings and guards, as shown on the Drawings and as specified herein.

1.02 RELATED WORK

O 0 w P

Drawings and all provisions of the contract documents shall apply to this Section.
Division 1 — General Provisions

Section 03600 — Grout

Section 09900 — Painting

E. Division 11 — Equipment

F. Division 16 — Electrical

A. Division 17 — Instrumentation

1.03 SUBMITTALS

A. Submit shop drawings and product data in accordance with Section 01300 — Submittals
showing materials of construction, details of fabrication, and installation of items
furnished herein. This information shall include, but is not limited to:

1.

2.
3.

AUST1600646.01

Certified dimensional drawings of each item of equipment and auxiliary apparatus
to be furnished, including equipment weights and location and size of anchor bolts.
Certified pump support and anchor bolt plans and details.

Certified analysis of impeller composition.

Literature and drawings describing the equipment, including parts list and materials

of construction, in sufficient detail to indicate full conformance with the detail
specifications.

Motor performance data, wiring diagrams, one-lines and conduit entry dimensions
and details. Other submittals as required by Division 16.

Cut sheets on accessory items.
Manufacturer’s installation instructions.

Pump/motor coupling manufacturer, model number, AGMA 9002-A clearances and
tolerances.

Manufacturer's certified rating curves, to satisfy the specified design conditions,
showing pump characteristics of discharge, head, brake horsepower, efficiency and
net positive suction head required (NPSHR).Curves shall show the full recommended
range of performance and include shut off head. This information shall be prepared
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10.
11.
12.

13.

14.

specifically for the pump proposed. Catalog sheets showing a family of curves will

not be acceptable.

Adherence to Quality Control requirements listed herein.

Test Reports as specified herein.

Qualifications of service engineer to perform installation inspection and

Manufacturer’s Field Report.

Manufacturer’s Field Report, including the following:

a. Report of installation, inspection, testing and observations for each pumping
unit.

b. Letter of Certification of Compliance.

Certification: A statement from the Pump Manufacturer that the Manufacturer has

reviewed the discharge piping arrangement shown in the Drawings and is

acceptable to the Manufacturer for the satisfactory operation of the pumps to be

furnished. Any modification required to the suction and discharge piping as required

by the Pump Manufacturer shall be performed by the CONTRACTOR at no additional

cost to the OWNER.

B. Operation and Maintenance Data

1.

Complete operating and maintenance instructions shall be furnished for all
equipment specified in this Section as provided in Section 01730 — Operations and
Maintenance Data. The maintenance instructions shall include, but are not limited
to:

a. Troubleshooting data

Full preventative maintenance schedules

Example nameplate

Complete spare parts lists with ordering information
Certified performance data and curves from factory tests
Factory performance test report

e

1.04 REFERENCE STANDARDS

A. Design, manufacturing and assembly of elements of the equipment herein specified shall
be in accordance with, but not limited to, published standards of the following, as
applicable:

A e

American National Standards Institute (ANSI)
American Society for Testing and Materials (ASTM)
American Bearing Manufacturers Association (ABMA)
Hydraulic Institute (HI)

National Electrical Manufacturers Association (NEMA)

B. Where reference is made to one of the above standards, the revision in effect at the
time of bid opening shall apply.

AUST1600646.01
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1.05 QUALITY ASSURANCE

A. To assure unity of responsibility, the motors, couplings, guards and supporting base
shall be furnished by the pump manufacturer. All pumping units specified herein shall
be furnished by a single manufacturer.

B. The equipment specified herein is intended to be of proven ability as manufactured by
companies having extensive experience in the production of such equipment. The
equipment furnished shall be designed, constructed and installed to operate
satisfactorily when installed as shown on the Drawings. Pumps shall be manufactured
in accordance with HI standards, except where otherwise specified herein.

C. The pump manufacturer shall be fully responsible for the design, arrangement and
operation of all connected rotating components as assembled to ensure that neither
harmful nor damaging vibrations occur at any speed within the specified operating
range.

D. Vibration, when measured in the direction of maximum amplitude on the pump and
motor bearing housings, shall not exceed limits given in the latest ANSI/HI nomograph
for the applicable pump type.

E. Manufacturer shall have installations of like or similar application with a minimum of five
(5) years’ service for this pump size.

F. Pumps are to be engineered and manufactured under a written Quality Assurance
program. The Quality Assurance program is to be in effect for at least ten (10) years,
to include a written record of periodic internal and external audits to confirm compliance
with such program.

G. Pumps are to be engineered and manufactured under the certification of ISO-9001.

H. Acceptable Manufacturer:
1. Flowserve Choice

1.06 SERVICES OF MANUFACTURER’S REPRESENTATIVE

A. A pump Manufacturer's factory certified service engineer who has complete knowledge
of proper installation, Start-Up, testing, operation, and maintenance of the pumping
system components as herein specified shall be provided as noted herein and in Section
01730 — Operation and Maintenance Data to test, calibrate, and place into service this
equipment. Submit qualifications of service engineer for approval.

1. The factory certified service engineer shall advise, consult, and instruct the
CONTRACTOR on installation procedures and adjustments and inspect the
operators during installation as a condition of acceptance of the Work.

2. The factory certified service engineer shall be present during all Start-Up and testing
operations to make final adjustments as a condition of acceptance of the Work.

B. A pump Manufacturer approved representative shall be provided to instruct the
OWNER's plant operation and maintenance personnel in the proper operation and
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maintenance (O&M) of the equipment in accordance with the provisions of Section
01730 — Operation and Maintenance Data and as specified herein.

1.

AUST1600646.01

Operating and maintenance manuals shall be furnished to the OWNER as provided

in Section 01730 — Operations and Maintenance Data. The manuals shall be

prepared specifically for this installation and shall include all required cut sheets,

drawings, equipment lists, descriptions, etc. that are required to instruct operating

and maintenance personnel unfamiliar with the progressive cavity pump operation

and maintenance. In addition to the requirements of Section 01730 — Operation

and Maintenance Data, the manuals shall include the following at @ minimum:

a. Complete parts list, cross-referenced to exploded view assembly drawings.

b. Dimensional drawings for all provided components with their respective weights.

OWNER training shall be provided and shall include operational instructions to three

separate operational teams over a minimum of three separate time periods,

Training shall be given at times convenient to the operational team being trained

in light of 12-hour operational shifts and duties while on shift. Accordingly, some

operational training will have to be conducted during hours outside a normal

Monday through Friday, 7:00 am to 3:00 pm EST.

Operational training shall include the following at @ minimum:

a. Control and operation of all equipment and appurtenances provided with the
pumps.

b. Trouble shooting guidance.

¢. Recognizing normal and abnormal operating conditions.

OWNER training shall also include maintenance instructions to one maintenance

team. Maintenance training shall be conducted during the hours of 7:00 AM to 3:00

PM EST, Monday through Friday, with exact schedule being determined in light of

on-going maintenance team duties. Maintenance training shall include the

following, at @ minimum:

a. Lubrication procedures.

Torque and limits switch adjustment.

Recommended routine maintenance procedures.

Trouble-shooting and diagnostic procedures.

Fuse and pilot lamp replacement.

® oo
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C. Person-hour requirements tabulated below are exclusive of travel time and do not
relieve the CONTRACTOR of obligation to provide sufficient services to place all
equipment and appurtenances into satisfactory operation.

. . Minimum Minimum Time
Services to tl’;; Prrgsvel(:\?:ti?/é the Factory Number of On-site Per Trip
P Trips(a) (Hours)
1. Supervise setting of pump bases prior to 1 8
grouting
2. Supervise installation of pumps and check 1 8
pump leveling and pre-alignment(b)
3. Inspect final pump alignment 1 8
4. Demonstrate start-up and initial run to 1 8
demonstrate successful operation
5. Supervise OWNER in proper start-up and 1 8

O&M(c)

(a) Service engineer shall be present at frequent enough intervals to ensure proper installation, testing,

and initial operation of the equipment.

(b) This assumes all pumps are shipped together. Additional trips shall be included for additional

shipments.

(c) Service engineer shall be present as necessary to operate successfully following Start-Up, at no

additional cost to OWNER.

1. In the event the services of the service engineer are needed and requested by the
CONTRACTOR for periods longer than indicated in these Contract Documents,
payment for such services shall be made by the CONTRACTOR. No payment shall
be due for time spent by the representative due to faulty design or fabrication of
the equipment.

1.07 DELIVERY, STORAGE AND HANDLING

A. All parts shall be properly protected so that no damage or deterioration will occur during
a prolonged delay from the time of shipment until installation is completed and the unit
and equipment are ready for operation.

B. All equipment and parts must be properly protected against any damage during
shipment. The CONTRACTOR shall store equipment in accordance with the
manufacturer's instruction.

1.08 MAINTENANCE

A. Furnish all special tools and test equipment required for the proper servicing of all
equipment.

B. Pump Spare Parts: Furnish the following spare parts for each size of pump in a given
service.

1. One set of pump bearings
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One set of shaft sleeves

One set of wear rings (if applicable)
One set of packing

One set O-rings

ik

C. Motor/Coupling Spare Parts: Furnish the motor Manufacturer's standard set of spare
parts for each size pump, including at least the following:

1. One (1) complete set of motor thrust bearings

D. One (1) gallon of touch up paint for each paint or protective coating of the pumping
unit components.

E. Maintenance Tools: Furnish one set of all special tools required for proper Start-Up and
maintenance services of equipment supplied herein, packed in a suitable steel tool chest
with a lock.

F. Special tools: Manufacturer shall provide a lock collet tool.
1.09 PERFORMANCE GUARANTEE

A. The CONTRACTOR shall guarantee the performance of each pumping unit to meet or
exceed the specified performance. The guarantee shall include the complete pumping
unit assembly, and shall cover speed, capacity, head, efficiency, brake horsepower,
motor horsepower, and the performance curves for the pump. The capacity, head, and
efficiency guarantee shall apply to the Rated Point on the pump's head capacity curve
at the specified head and capacity specified herein. If the pumping units fail to meet the
Pump Overall Efficiency at Rated Point, corrective measures shall be taken at no
additional cost to the OWNER.

1.10 EQUIPMENT WARRANTY

A. Equipment warranty shall be one (1) year from OWNER'’s written acceptance of the
pumping units following substantial completion. Manufacturer's warranty shall not
relieve the CONTRACTOR from furnishing a complete system warranty as specified in
the General Conditions.

PART 2 PRODUCTS
2.01 GENERAL

A. The complete pumping units shall all be supplied by a single manufacturer and shall be
complete including pumps, motors, baseplates, couplings, guards and other accessories
as specified herein.

B. The pumps, motors, drives, couplings and base plates shall be designed and built for
24-hour continuous service at any and all points within the specified range of operation,
without overheating, without damaging cavitation, and without excessive vibration or
noise.
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C. Each major piece of equipment shall be furnished with a 316 stainless steel nameplate
(with embossed data) securely mounted to the body of the equipment. As a minimum,
the nameplate for the pumps shall include the equipment tag, manufacturer's name and
model number, serial number, rated flow capacity, head and speed. As a minimum,
nameplates for motors shall include the equipment tag, manufacturer's name and model
number, serial number, horsepower, speed, input voltage, amps, number of cycles,
power and service factors.

2.02 CONDITIONS OF OPERATION
A. Pumps shall be designed to pump non-potable water.
B. Pumps shall have a 6-inch discharge connection.

C. Pumping units shall be selected to perform under following operating conditions:

Number of Units 2
Design Capacity (GPM) 520
Total Dynamic Head (FT) 230
Minimym Pump Bowl Efficiency at Design 82.5
Capacity (%)

Minimum TDH! (FT) 140
Maximum Shutoff Head (FT) 288
Sump Depth (FT) 9.52
Low Liquid Level (FT) 6.52
Low Low Liquid Level (FT) 5.52
Maximum Pump Speed (RPM) 1800
Maximum Motor Power (HP) 40

Total dynamic head shall be as measured at the discharge of the pump
and shall include velocity head and vertical static head from the water
level to the centerline of the pump discharge.

2.03 PUMP CONSTRUCTION

A. Design
1. Rotation

a. The pump will be counterclockwise rotation when viewed from the driver end
looking at the pump.

2. Discharge Styles
a. The discharge elbow shall be located above ground.
b. The discharge nozzle is an integral part of the head.

c. The discharge nozzle is located 90° to the shaft axis, in any lateral orientation
necessary to match the discharge piping.
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d. The driver mounting base is intergral with the pump support base unless access
to the stuffing box is required above the mounting floor, in which case a driver
support stand is supplied.

3. Discharge Head Assembly

a. Discharge heads shall be of fabricated carbon steel of the proper configuration
for the application. Discharge heads shall be free of blow holes, sand hols, and
other detrimental defects. Discharge heads shall have 150-pound ANSI flanges.

b. Pumps shall be provided with a stuffing box drain connection and a pressure
gauge connection.

c. The top of the discharge head shall have a registered fit for mounting motor.

d. The head shaft shall be 416 stainless steel and shall be turned and ground.
The head shaft or top shaft shall not exceed ten (10) feet in length. The pump
manufacturer shall include a method of adjusting the pump impellers at the
top of the head shaft.

e. The pump shall be supplied with a sub-base plate, which shall be grouted in
place to which the pump discharge head shall be bolted. This mounting plate
will facilitate removal and reinstallation of pumps without re-leveling and
grouting.

4. Column Assembly

a. When column assembly is required, it should be of flanged type construction.
The outer column shall be a butt-welded steel pipe, not more than ten (10)
feet in length. The ends of each section shall be machined parallel. Register fit
circles shall be machined on the flanges on each end and positive alignment
shall be assured by accurately machined bearing retainers with register fit
circles. The column size shall be such that the friction loss will not exceed 8
feet per 100 feet of length at the rated capacity of the pump. Also, the column
size shall be such as to provide a velocity of 10 foot per second, or less, at the
rated capacity. The pipe should be A53, Grade B and of sufficient wall thickness
for the application.

b. A rigid type bearing retainer shall be provided at each column joint for
supporting the lineshaft bearings. On 16-inch and larger column sizes, the
bearing retainer shall be welded integral to the column pipe. The bearing
material shall be dependent upon the temperature and liquid being pumped.

Cc. On 14" and smaller column, utilize drop-in spiders with rubber bearing inserts.
Drop-in bearing retainers to be bronze construction.

d. When rubber lineshaft bearings are used, 304 stainless steel sleeves shall be
provided on the lineshaft at each lineshaft bearing location. These shall be field
replaceable and securely fastened to the shaft with a minimum of two set
SCrews.

e. When using rubber lineshaft bearings, bearing spacing shall not exceed 10-ft.
On pumps with hard lineshaft bearings, bearing spacing shall be sized so that
the pump operating speed is at least 20% lower than the pump first critical
speed.

5. Bowl Assembly

a. The pump bowls, including the suction bell, shall be ASTM A48 Class 30 cast
iron, free of blow holes, sand holes and other detrimental defects. They shall
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be accurately machined with register fit circles, and shall be phenolic coated.
All bowls should be of the flanged type construction.

b. Impellers shall be nickel aluminum bronze. They may be enclosed or semi-
open. All impellers shall be statically and dynamically balanced. They shall be
securely fastened to the shaft with tapered lock collets, threaded lock collets
or double keys. The impellers shall be adjustable vertically by external means
at the driver location.

c. All pump bowls 20-inch and smaller shall have powder epoxy lined water
passageways.

d. The pump shaft shall be type 416 stainless steel turned and ground. It shall be
supported by bronze bearings above and below each impeller.

e. A bowl adaptor or discharge case shall be provided to ensure proper transition
from the bowl assembly to the column assembly. It shall contain an extra-long
support bearing.

f.  The suction bell is flared at the bottom to provide a smooth waterway entrance
to the impeller and has integral splitters to reduce inlet swirl and entrance
losses. The suction bell bearing shall be extra-long and permanently grease
packed and sealed with a bronze sand collar.

6. Shafting

a. Shaft sizes through 3-inch have threaded sleeve couplings of extra heavy wall
thickness seamless steel. The size of the shaft shall be no less than determined
by ANSI/AWWA Specification E101, Section A4.15 and shall be such that
elongation due to hydraulic thrust will not exceed the actual clearance of the
impellers in the pump bowils.

b. Line shaft shall be of ample size to transmit the torque and operate the pump
without distortion or vibration.

7. Basket Strainer
a. The basket strainer shall be constructed of 316 stainless steel.
8. Sealing System

a. Mechanical seal

(i) For high pressure and critical applications, a cartridge style mechanical
seal shall be used. The seal shall be accompanied by a Plan 13 seal flush
plan.

B. Analysis
1. In order to ensure that neither harmful nor damaging vibrations occur to the pump
structure at any speed within the specified operating range, the following analysis
shall be required:

a. Pump manufacturer shall perform a structural frequency analysis of the above
ground structural components utilizing a finite element analysis (FEA) method
to ensure that no structural frequencies occur within +/-20% of the operating
speed range.

b. The FEA method should include the use of ProE/Mechanica or an equivalent
software. All pump assembly components, including the motor, shall be
represented as solid elements, and if idealizations are used in place of solid
elements, then a complete description of method for the idealization shall be
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included in the report. The analysis shall also include all modes of interest and
pictorially represent them in a fringe plot format. Modes of interest are defined
as those structural frequencies that exist below 120% of the maximum
operating speed. When significant modifications are required to lower the
system’s natural frequency, the pump structure’s stresses and deflections shall
also be reviewed.

¢c. Manufacturer to provide documentation of the analysis ensuring that the
specified requirements have been met, and that documentation should be
signed and stamped by a professionally licensed engineer in the state of Texas.

2. Vibration

a. When measured in the direction of maximum amplitude on the pump and
motor bearing housings, shall not exceed limits given in the latest ANSI/HI
nomograph for the applicable pump type.

2.04 PUMP DRIVE SYSTEM
A. Motors shall have WP1 enclosures of hollowshaft type, with a 1.15 service factor. Motors
shall be 460 volt, 3 phase, 60 hertz, and conform to all requirements of Division 16.
B. Motors shall be US, GE, TECO/Westinghouse or Reliance, no further substitute allowed.
C. The thrust bearing in the motor is utilized to carry both mechanical and hydraulic thrust
of the pump.
D. Motor are sized for maximum horsepower from shut-off to run-out.
E. Torque capabilities must exceed those required by the pump at all operating conditions.
F. This is shown on the pump speed-torque curve, which is available from the factory upon
request.
G. Maximum horsepower and speed as specified under Paragraph 2.02.B.
H. Each motor shall be given a Complete Motor Performance Test at the motor factory and
test results submitted for record.
2.05 BASEPLATES
A. The pump shall be supplied with a carbon steel sub-base plate (soleplate), which shall
be grouted in place to which the pump discharge head shall be bolted. This mounting
plate will facilitate removal and reinstallation of pumps without re-leveling and grouting.
2.06 FACTORY TESTS
A. The ENGINEER shall have the right to witness the factory tests and inspect any
equipment to be furnished under this Section prior to their shipment from place of
manufacture.

1. A complete test report for each pump, including certified characteristic curves of
the pump and certified copies of the hydrostatic test report, shall be submitted to
and reviewed by the OWNER and ENGINEER before the pumps are shipped.
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2.07

PART 3
3.01

3.02

3.03

Each pump specified herein shall be factory tested in accordance with the latest edition
of the Hydraulic Institute Standards. Notification of such test and a list of test equipment
and procedures shall be furnished to the ENGINEER at least ten (10) working days
before the schedule test date.

1. Each pump shall be tested and data recorded at its operating conditions of service
as listed herein. Sufficient test point readings shall be made to establish complete
head flow capacity, efficiency and brake horsepower curves for each pump.

2. Tests may be conducted with shop column, discharge head and motor to facilitate
the manufacturing process.

3. All gauges and other test instruments shall be calibrated within 30 days of the
scheduled test and certified calibration data shall be provided. All Venturi flow
meters shall be calibrated as required by ANSI/HI standards.

SURFACE PREPARATION AND SHOP PRIME PAINTING

All interior and exterior surfaces of pump columns and discharge elbows and the exterior
of the bowl assemblies shall be cleaned of all rust and mill scale and supplied with a
protective coating in accordance with Section 09900 — Painting.

EXECUTION
INSTALLATION

The CONTRACTOR shall install pumping units as shown on the Drawings and in
accordance with the Manufacturer’s instructions and approved show drawings.

LEVELING

The sole plate shall be set to true level using machinist’s level. The tolerance for leveling
shall not exceed 2/1000 inch per foot length along any side of the sole plate. The service
engineer shall be present during the leveling. The service engineer shall certify that the
leveling is in accordance with the limits specified herein and is acceptable to the
Manufacturer.

FIELD TESTS

Functional Tests: Conduct on each pump.

1. Alignment: Test complete assemblies for correct rotation, proper alignment and
connection, and quiet operation.

2. Vibration Test:

a. Test with units installed and in normal operation, and discharging to the
connected piping systems at rates between the low discharge head and high
discharge head conditions specified, and with the actual building structures and
foundations provided shall not develop at any frequency or in any plane, peak-
to-peak vibration amplitudes exceeding the limits specified.

b. If units exhibit vibration in excess of the limits specified by the manufacturer,
adjust or modify as necessary.

3. Flow Output: Measured by plant instrumentation and storage volumes.
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4. Operating Temperatures: Monitor bearing areas on pump and motor for abnormally
high temperatures.

5. Perform noise test of each pumping unit in acceptance with Section 11313 -
Pumping Unit Testing.

B. Performance Test: In accordance with ANSI/AWWA E101.
3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11313
PUMPING UNIT TESTING
PART 1 GENERAL
1.01 SCOPE OF WORK

A. This Section specifies the requirements for complete testing of the pumping units to be
furnished and installed under this Contract.

1.02 SUBMITTALS
A. Submit required information in accordance with Section 01300 — Submittals.
B. All submittals shall use English units and shall be written in English.

C. The Pump Manufacturer shall prepare and submit a Factory Test Book for review at least
60 days before any testing is scheduled. The Test Book shall be the test report minus
test data and shall contain the following information:

1. Description of tests to be conducted.

2. Description of test procedures.

3. Copy of test standards.

4. Calibration of Instruments: All instruments shall be calibrated in accordance with
Hydraulic Institute Standards just prior to factory testing. Manufacturers performing
the factory tests shall submit approved certifications of calibration of instruments.
Bourdon or bellows gages shall be calibrated at the time of each test.

5. A certified curve showing the calibration of the Venturi meter used in the pump
capacity test shall be furnished as part of the data and permanently bound with all
other data. The data shall include Venturi coefficient of discharge and flow versus
differential head.

6. Dimensional layout of test assembly and reservoir.

7. Photos of test facility.

D. Field Testing Procedure to be submitted by an Independent Testing Agency to the
CONTRACTOR for review by the OWNER, ENGINEER, Pump, Motor and VFD
Manufacturers.

E. Certifications: Submit certification of satisfactory testing of each unit as specified. The
certified Factory Test Report shall include copies of test logs and resulting performance
curves, noise and vibration test results, and hydrostatic test results. Factory test report
shall be certified by a Licensed Professional Engineer and submitted for review by the
OWNER/ENGINEER at least four weeks prior to shipping the units from the factory. The
report shall also include calibration test results on all instruments used for conducting
the factory tests.
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1.03

PART 2
2.01

REFERENCE STANDARDS

American National Standard Institute (ANSI)/Hydraulic Institute (HI)

1. ANSI/HI 11.6 — Rotodynamic Submersible Pumps for Hydraulic Performance,
Hydrostatic Pressure, Mechanical, and Electrical Acceptance Tests.

2. ANSI/HI 14.6 — Rotodynamic Pumps for Hydraulic Performance Acceptance Tests.
PRODUCTS
FACTORY TESTING

Each pump shall be tested at the Pump Manufacturer’s plant with a calibrated motor
prior to shipment to confirm that the power consumption of the pumping units to be
furnished meets the guaranteed power consumption proposed by the Pumping Unit
Manufacturer in the individual pump sections. Each pumping unit shall be tested with
water in accordance with ANSI/HI 14.6 — Rotodynamic Pumps for Hydraulic Performance
Tests to determine compliance with Pump Manufacturer’s head-capacity curve and
confirm guaranteed wire-to-water efficiency. Guarantee point acceptance criteria shall
be tolerances allowed by Grade 1U for pump head, flow, power and efficiency as defined
in Table 14.6.3.4 of HI Standard 14.6. Each pumping unit shall also be tested with VFD
close to minimum speed of the pump and record pump performance data. One pumping
unit shall be tested with VFD at multiple reduced speeds in 10% increments and record
pump performance data. A hydrostatic test shall also be performed on each pressure
containing components of the pump. Model tests will not be accepted. Factory testing
shall be the final criteria for acceptance by the OWNER for the tests specified herein.
Acceptance criteria for vibration as specified herein shall include both factory and field
tests. Field testing will be the final criteria for acceptance by the OWNER for the tests
specified herein. Factory test data and results shall be submitted for review prior to the
equipment being shipped to the jobsite.

Perform NPSH testing on the first unit ready for testing. Determine the Net Positive
Suction Head required under both “1% head drop” and at “3% head drop” conditions
and provide a composite curve for each. Suction conditions for the test shall duplicate
the Net Positive Suction Head available for continuous operation under which the pump
will operate.

The factory test report shall be certified by a licensed Professional Engineer. Certified
copies of the test data for each pump shall be furnished to the OWNER as part of the
Test Book referenced herein. Test curves and data sheets shall include head-capacity
curve, brake horsepower curves, overall (wire to water) efficiency curves, Motor
Manufacturer’s efficiency curves, pump efficiency curves, NPSH requirements, noise and
vibration test results and a sketch of the test installation. Data for the entire pump range
(from minimum head to shut-off) shall be included. Provide also reduced speed pump
curves.

Factory tests shall be made at the speeds and horsepower required by the pump.

All tests for pumps shall be run at specified speeds indicated in the respective
specification over the full range of the curve.
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F. Only after receipt, review, and approval of all factory test data, and Preliminary O&M
Manuals for pumps, motors and VFDs; the OWNER will give permission to Pump
Manufacturer for shipment of pumping units.

2.02 FACTORY TESTS TO BE PERFORMED

A. Perform all factory testing and comply with the requirements of the individual pump
Sections.

B. Hydrostatic Test: Each new pressure containing parts of the pumps shall be
hydrostatically tested to one and one half times its rated pressure or 150 psi, whichever
is greater. Rated pressure is defined here as the maximum pressure that would occur
in that part when the pump is operated at rated conditions of the pump. Test pressure
maintained for not less than 5 minutes.

C. Performance Test: Record data at a minimum of ten flows vs. head conditions with four
of the points being those indicated below. Enough points shall be tested so that a
smooth curve may be drawn through the points. Allowable tolerances for the desired
points shall be as specified herein and defined in the Hydraulic Institute Standards.

1. Shut-off head

2. Rated point

3. Design point

4. Minimum head point for continuous operation without cavitation

D. NPSHR Tests: Conduct in accordance with Hydraulic Institute Standards, but at both the
1% head drop and 3% head drop conditions. Take at least five (5) points for NPSHR
condition over the pump’s Allowable Operating Range (A.O.R.). One point will be at each
end of the A.O.R. One point will be at approximately at rated point, design point, and
minimum head point for continuous operation. An acceptable NPSHR test occurs if the
pump required NPSH @ 3% head drop is below the available NPSH by at least the
margin specified in the individual pump Sections.

E. Vibration Tests: Demonstrate the pumping unit runs smoothly during the tests. Vibration
readings shall be taken and recorded at points specified herein. Factory acceptance
criteria shall be as specified in the individual pump Sections.

F. Noise Tests: Noise readings shall be taken and recorded at points specified herein.

G. Vibration and Noise test for all pumping units shall be performed with and without VFD
included.

PART 3 EXECUTION
3.01 FIELD TESTS

A. Start-Up Operation: The OWNER may operate the equipment, after installation and
issuance of installation certificate by the Manufacturer for a period of 30 days before
performing field tests.
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3.02

3.03

Notification: Thirty days after the equipment installation is certified by the Pump
Manufacturer, the OWNER will set a date acceptable to both parties, for final testing of
the equipment as requisite for its acceptance by the OWNER.

Field Testing of Pumps: The CONTRACTOR shall retain an Independent Testing Agency
to conduct the Field Tests. Tests shall be conducted in accordance with the Hydraulic
Institute Standards — Hydraulic Performance Acceptance Tests and herein. Tests shall
be open to the Manufacturer or its representative, and shall be made entirely at the
expense of the OWNER. However, the OWNER will not pay any expense incurred by any
representative of the CONTRACTOR, including Pump, Motor and VFD Manufacturers, in
conjunction with witnessing the field test. A factory hydraulic test engineer may be
present to observe field testing.

The following field tests will be performed:
1. Head-capacity

2. Input horsepower

3. Vibration analysis

4. Noise measurement

Field Testing Procedure: At least 30 days prior to the tests, the Independent Testing
Agency shall submit its test procedure for review and comment by the OWNER,
ENGINEER and the Pump, Motor, and VFD Manufacturers. Four copies of the procedure
will be submitted to the CONTRACTOR for distribution to the Pump, Motor, and VFD
Manufacturers.

OWNER'S ACCEPTANCE BASIS

The OWNER will accept the pumps after demonstration of proper functioning of all
components and upon successful completion of the factory and field acceptance tests.

If the results of the factory and field testing of the pumping units fail to meet the
acceptance criteria, the OWNER may reject the pumping units or require the Pump
Manufacturer to modify the units to comply with the specified performance. All expense
of retesting the units by Independent Testing Agency shall be borne by the
CONTRACTOR.

MEASUREMENT AND PAYMENT

All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11314
NOISE REQUIREMENTS AND CONTROL

PART 1 GENERAL

1.01 SCOPE OF WORK
A. This Section specifies maximum permissible noise levels and test procedures for
measurement of airborne sound from each of the pumps to be installed in the Thickener
Complex.
1.02 RELATED WORK
A. Section 11216 — Vertical Turbine Pumps — Wet Pit
B. Section 11318 — Progressive Cavity Pumps
C. Section 11323 — Rotary Lobe Pumps
1.03 SUBMITTALS
A. Factory test procedure.
B. Certification: Certified factory noise test report on the actual pumping units to be
furnished as per Section 11313 — Pumping Unit Testing.
1.04 REFERENCE STANDARDS
A. Hydraulic Institute Standards, ANSI/HI 9.1-9.5 Pumps — General Guidelines.
B. Hydraulic Institute Standards, ANSI/HI 9.2 — Measurement of airborne sound.
C. IEEE Standard 85 Test Procedure for Motor Noise Level Measurement.
1.05 NOISE LEVEL ACCEPTANCE CRITERIA
A. Maximum Noise Level: The maximum noise level of each assembled pumping unit
located within or outside a structure shall not exceed 90 dBA at a distance of one meter
(3 feet) from the nearest surface of the machine and at a height of 1.5 meters (5 feet)
from the floor level at the job site. Measurements shall be made on each complete unit,
which includes the pump, motor, and coupling.
B. Method of measurement: Maximum permissible noise (sound pressure) levels are in
decibels as read on the “A” weighing network of a standard sound level meter (dBA).
All measurements are to be made in relation to a reference pressure of 0.0002 microbar.
Measurements of emitted noise levels shall be made on a sound level meter meeting
the requirements of ANSI S1.4, type 1. The octave-band analyzer shall meet the
requirements of ANSI S1.11. The sound level meter shall be set on the “"A” scale and to
slow response.
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PART 2
2.01

PART 3
3.01

3.02

3.03

Measurement Point Location: The location points of measurement of sound level shall
be as per HI Standard 9.2.

PRODUCTS
FACTORY TESTS

The Pump Manufacturer shall perform a factory test as per Section 11313 — Pumping
Unit Testing on each unit to be furnished, prior to shipment of the units to the job site.
Noise level testing analysis shall be made to determine the resulting noise levels for the
equipment when operating under specified design conditions, and to determine whether
or not the noise exceeds the specified acceptable level. Sound test readings shall be
recorded at points specified in Section 11313 — Pumping Unit Testing. Sound level
measurements shall be made on the pumping unit under single unit operation. All sound
level testing in the factory may be witnessed by the OWNER, ENGINEER, and Motor
Manufacturer.

EXECUTION
FIELD TESTS

Testing: Noise testing analysis shall be made to determine the resulting noise levels for
the equipment, when operating under field design conditions, and to determine whether
or not the noise exceeds the specified level. Sound tests shall be recorded at shut-off
head, rated design point, and minimum head point for continuous operation without
cavitation. Sound level measurements shall be made on the pumping unit under single
unit operation. Prior to the tests, the independent testing laboratory will submit their
test procedures for review and comment by both the OWNER and the Pump
Manufacturer. All sound level testing, in the field, may be witnessed by the OWNER and
ENGINEER, Pump Manufacturer, and Motor Manufacturer.

FAILURE TO MEET REQUIREMENTS

Excess Noise Level: The equipment will be rejected, in the event that the field noise
tests show levels in excess of the allowable limits. The OWNER, at their discretion, may
accept the equipment in that case, appropriate field noise reduction measures shall be
undertaken to reduce the noise levels at the measurement location(s) to the allowable
limits. All field noise reduction measures shall be at the equipment supplier’s expense
and shall be acceptable to the OWNER and ENGINEER prior to installation.

Corrective methods: Methods to be employed may be in the form of acoustical
equipment mountings, acoustical wall or ceiling panels, or acoustical insulation on the
equipment. Rated capacities, operation and normal maintenance procedures of the
equipment shall not be affected by the noise reduction measures. Providing ear
protectors to mitigate excessive noise level is not acceptable.

MEASUREMENT AND PAYMENT
All work items installed, provided, constructed, etc. with the exception of the unit price

items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
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labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11318
PROGRESSIVE CAVITY PUMPS
PART 1 GENERAL
1.01 SCOPE OF WORK

A. The work requires that the Centrifuge Manufacturer accept responsibility for furnishing
a complete thickening system as indicated in the Specifications and on the Drawings but
without altering the CONTRACTOR’s responsibilities under Contract Documents.

B. The CONTRACTOR shall perform the demolition of the existing progressive cavity
discharge pumps as shown on the Drawings. The CONTRACTOR shall furnish labor and
materials as required for the storage and installation of the proposed progressive cavity
discharge pumps.

C. The CONTRACTOR shall install and place in satisfactory operation two (2) progressive
cavity discharge pumps, equipped complete, as shown on the Drawings and as specified
herein. All necessary and desirable accessory equipment and auxiliaries, whether
specifically mentioned herein or not, shall be furnished and installed as required for an
installation incorporating the highest standards for this type of equipment.

D. The Centrifuge Manufacturer shall have responsibility to provide a complete and
functional thickening system that includes the following components in addition to the
progressive cavity discharge pumps. The Centrifuge Manufacturer shall be responsible
to provide all equipment and coordinate all controls so the equipment operates as a
complete system as intended and described in Section 17920 — Control Narrative:

Section 11323 — Rotary Lobe Pumps

Section 11330 — Macerators

Section 11361 — Centrifuge Thickening Equipment

Section 17520 — Instruments

Section 17400 — Instrument Panels

Other controls and appurtenances needed for a complete and functional system

ounkhwnNnE

1.02 RELATED WORK

A. Drawings and all provisions of the Contract Documents shall apply to this Section,
including:

Division 1 — General Requirements

Division 3 — Concrete

Division 5 — Metals

Division 9 — Finishes

Division 11 — Equipment

Division 15 — Mechanical

Division 16 — Electrical

Division 17 — Instrumentation
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1.03 SUBMITTALS

A. Submit shop drawings and product data in accordance with Section 01300 — Submittals,
showing materials of construction, details of fabrication, and installation of items
furnished herein. This information shall include, but not be limited to:

1.

10.

11.
12.

13.

14.
15.
16.

17.

18.

AUST1600646.01

Complete fabrication, assembly, and installation drawings, showing the
Manufacturer’s dimensions, weights, and loadings, and descriptive information in
sufficient detail to show the kind, size, weight, arrangements, operation, component
materials and devices, external connections, anchorages and supports required,
performance characteristics, and dimensions needed for installation.

Detailed data covering materials used, parts, instrumentation devices, and other
accessories forming a part of the equipment furnished will be submitted for review.

Certified shop and erection drawings showing all important details of construction,
dimensions and anchor bolt locations.

Manufacturer’s installation instructions.

Detailed cross-section of pump, seals and motor indicating detailed features and
materials of construction.

Performance curves for each pump. Curves shall cover range from shutoff to at
least 150% of design flow rates, and shall be submitted for the following parameters
as a function of capacity at design temperature.

a. Discharge pressure

b. Required NPSH

c. Efficiency

d. Required brake horsepower

Electrical data including control wiring. Electrical/pneumatic requirements,
schematic diagrams, and details of components including enclosures.

Complete motor and drive data.

Detailed layout drawing of the control wiring termination information in the
Centrifuge Control Panel.

Product data on all electrical and control components defining functional
requirements and construction.

Painting methods and material data.

Certificate of Compliance or complete list of all deviations from the Drawings and
Specifications.

Manufacturer’s warranty agreement and special guarantee in compliance with the
Contract Documents.

Special shipping, storage and protection, and handling instructions.
Manufacturer’s recommended spare parts.

Operation and maintenance manuals in accordance with Section 01730 -
Operations and Maintenance Data.

Factory certified service engineer or local Field Service Representative as required
herein.

Test procedures, results, reports, and certifications.
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19. Manufacturer’s Installation Instruction and Certificates for Proper Installation which
states that the equipment meets all the design and performance requirements of
this Specification.

20. Installation, Start-Up, and test schedule with installation and test procedures shall
be furnished prior to installation of the equipment.

B. All submittal requirements as specified in related Sections shall apply to the Work
described herein.

1.04 REFERENCE STANDARDS

A. Design, manufacture, and assembly of elements of the equipment specified herein shall
be in accordance with, but not limited to, published standards of the following as
applicable:

Anti-Friction Bearing Manufacturer’s Association (AFBMA)
American Gear Manufacturer’s Association (AGMA)
American Institute of Steel Construction (AISC)
American Iron and Steel Institute (AISI)
American National Standards Institute (ANSI)
American Society of Mechanical Engineers (ASME)
American Society for Testing Materials (ASTM)
American Welding Society (AWS)
Factory Mutual (FM)
. Hydraulic Institute Standards (current edition)
. Institute of Electrical and Electronics Engineers (IEEE)
. National Electric Code (NEC)
. National Electrical Manufacturer’s Association (NEMA)
. Occupational Safety and Health Administration (OSHA)
. Steel Structures Painting Council (SSPC)
. Underwriters’ Laboratories, Inc. (UL)
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1.05 QUALITY ASSURANCE

A. The equipment specified herein is intended to be progressive cavity pumps for
biosolids/wastewater treatment plant sludge of proven ability as manufactured by
parties having extensive experience with a minimum of ten (10) years successful
operation in the production of such equipment. The equipment furnished shall be
designed, constructed and installed in accordance with the best practice and methods

B. The progressive cavity pumps shall be fabricated as an integral unit by a single
Manufacturer to insure compatibility, quality assurance and reliability to the complete
unit. The equipment furnished shall be designed, constructed and installed to operate
satisfactorily when installed as shown on the Drawings.

C. All equipment shall be designed and built for 24-hour continuous service at any and all
points within the specified range of operation, without overheating, without cavitation,
and without excessive vibration or strain.
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D. If submitted equipment requires arrangement differing from that which is indicated on
the Drawings or specified, prepare and submit for review complete structural,
mechanical, and electrical drawings and equipment lists showing all necessary changes
and embodying all special features of equipment proposed. The CONTRACTOR will be
responsible for all engineering costs of redesign by an Engineer licensed in the State of
Texas, if necessary.

E. Acceptable Manufacturers:
1. Progressive Cavity Pump: Netzsch Model NM105BO01L06B.2
2. Gear Motor: Nord Model SK972.1F-2255P/4-VW
3. Temperature Controllers: Omron Model ESCSV

1.06 SYSTEM DESCRIPTION

A. Pumps provided for discharging from the Thickening Centrifuges:
1. General Design Conditions

a. The pumps shall be capable of efficiently discharging sludge from the thickening
centrifuge units to the mixing tank as specified herein:

(i) Solids type: thickened sewage sludge (a mixture of approximately 70%
primary sludge and 30% secondary sludge)

(i) Solids content: 6% by weight with a potential maximum value of 7.0%
(i) Solids temperature range: 32 — 113°F

(iv) Solids pH range: 5-9

(v) Specific gravity: Consistent with thickened sewage sludge

b. Location requirements: The pumps specified herein shall be installed in the
Thickener Complex per the Drawings.

c. Site conditions: The equipment specified herein shall be suitable for the site
conditions as specified herein:

(i) Ambient temperature range: 32 — 105°F (indoor)
2. Pump Design Criteria:
Number of Pumps: Two (2) Pumps
Design Point: 180 gpm
Design Capacity: 64 — 443 gpm
Design Discharge Pressure: 45 psi
Pump Operating Speed: 85 rpm
Pump Maximum Speed: 110 rpm
Solids Loading Rate: 81,000 to 252,000 pounds/day
Ambient Environment: Indoors
Suction Size: Rectangular Inlet, 33.23-inch x 14.57-inch
Discharge Size: 6 inches, flanged
Noise requirements per Section 11314 — Noise Requirements and Control
Equipment Tags:

AT T TQ@ 000 T

Thickening Centrifuge Discharge Pumps
HB-TC-SLP-101 Centrifuge No. 1 Discharge Pump
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HB-TC-SLP-201 Centrifuge No. 2 Discharge Pump

3. Motor Design Criteria
a. Drive: Variable Speed

b. Variable Frequency Drives (VFDs) shall be 6-pulse and conform to the
requirements of Section 16480 — Motor Control Center.

Drive Type: Geared Motor
Drive Configuration: In Line
Maximum Motor Speed: 1800 rpm (rated speed)

Motor:50 HP (maximum), 460 volt, 3 phase, 60 hertz with 1.15 SF with Class F
Insulation. Motors shall be non-overloading at any performance point without
using any of the service factor.

g. Duty: Continuous
h

Motors shall meet all requirements of Section 16150 — NEMA Frame Induction
Motors, 600V and Below.

4. Refer to Section 17290 — Control Narrative for the pump control description.

Soaon

1.07 SERVICES OF MANUFACTURER’S REPRESENTATIVE

A. A pump Manufacturer's factory certified service engineer who has complete knowledge
of proper installation, Start-Up, testing, operation and maintenance of the pumping
system components as herein specified shall be provided as noted herein and in Section
01730 — Operation and Maintenance Data to test, calibrate and place into service this
equipment. Submit qualifications of service engineer for approval.

1. The factory certified service engineer shall advise, consult and instruct the
CONTRACTOR on installation procedures and adjustments and inspect the
operators during installation as a condition of acceptance of the Work.

2. The factory certified service engineer shall be present during all Start-Up and testing
operations to make final adjustments as a condition of acceptance of the Work.
Refer to Section 11361 — Centrifuge Thickening Equipment for thickening system
Start-Up procedures.

B. A pump Manufacturer approved representative shall be provided to instruct the
OWNER's plant operation and maintenance personnel in the proper operation and
maintenance (O&M) of the equipment in accordance with the provisions of Section
01730 — Operation and Maintenance Data and as specified herein.

1. Operating and maintenance manuals shall be furnished to the OWNER as provided
in Section 01730 — Operations and Maintenance Data. The manuals shall be
prepared specifically for this installation and shall include all required cut sheets,
drawings, equipment lists, descriptions, etc. that are required to instruct operating
and maintenance personnel unfamiliar with the progressive cavity pump operation
and maintenance. In addition to the requirements of Section 01730 — Operation
and Maintenance Data, the manuals shall include the following at @ minimum:

a. Complete parts list, cross-referenced to exploded view assembly drawings.
b. Step-by-step disassembly and reassembly instruction.

¢. Dimensional drawings for all provided components with their respective weights.
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OWNER training shall be provided and shall include operational instructions to three
separate operational teams over a minimum of three separate time periods,
Training shall be given at times convenient to the operational team being trained in
light of 12-hour operational shifts and duties while on shift. Accordingly, some
operational training will have to be conducted during hours outside a normal
Monday through Friday, 7:00 am to 3:00 pm EST.

Operational training shall include the following at @ minimum:

a. Control and operation of all equipment and appurtenances provided with the
pumps.

b. Trouble shooting guidance.

¢. Recognizing normal and abnormal operating conditions.

OWNER training shall also include maintenance instructions to one maintenance
team. Maintenance training shall be conducted during the hours of 7:00 AM to 3:00
PM EST, Monday through Friday, with exact schedule being determined in light of
on-going maintenance team duties. Maintenance training shall include the
following, at a minimum:

a. Step-by-step assembly and disassembly procedural requirements.
Replacement part identification and ordering procedures.
Lubrication procedures.

Torque and limits switch adjustment.

Recommended routine maintenance procedures.
Trouble-shooting and diagnostic procedures.

g. Fuse and pilot lamp replacement.

e

C. Person-hour requirements tabulated below are exclusive of travel time and do not
relieve the CONTRACTOR of obligation to provide sufficient services to place all
equipment and appurtenances into satisfactory operation.

Minimum Time

Services to be Provided by the Factory Minimum . )
. . On-site Per Trip
Representative Number of Trips
(Hours)
1. Supervise and assist in the installation of the 2 8
pumps
2. Inspect and complete Manufacturer's 2 8
Certificate of Proper Installation in functional
and performance testing(a)
3. Supervise initial adjustment as necessary 2 8
and instruct in the Start-Up and Acceptance
Testing of pumps(b)
4. Train OWNER'’s Operations and Maintenance 1 16

personnel(c)

@ May be done upon completion of Item 1, if acceptable to the ENGINEER.
®) Instruction may be given upon completion of Item 2, provided that the test is successful and the O&M
manuals have been submitted to and reviewed by the ENGINEER.
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(© May be done upon completion of Item 3, provided that the Start-Up and testing is successful.
1.08 SPARE PARTS

A. All spare parts requirements as specified in related Sections (including Section 11000 —
Equipment General Provisions) shall apply to the work described herein.

B. Each progressive cavity pump shall be furnished with the complete set of the
Manufacturer’s suggested spare parts including:
1. (2) stators
2. (2) sets of O rings
3. (2) mechanical seals

C. Provide lubricants (greases and / or oils) necessary to maintain each pump for one (1)
year of operation.

1.09 DELIVERY, STORAGE AND HANDLING

A. All parts shall be properly protected so that no damage or deterioration will occur during
a prolonged delay from the time of shipment unit installation is completed and the
equipment is ready for operation.

B. Equipment shall be handled and stored in accordance with the Manufacturer’s
instructions. None of the components of the equipment shall be dropped and all the
components shall be examined before installation. No items shall be installed which are
found to be defective, and must be repaired to the satisfaction of the ENGINEER.

C. Factory assembled parts and components shall not be dismantled for shipment or
storage unless recommended by the Manufacturer in writing to the ENGINEER.

D. The finished surfaces of all exposed flanges shall be protected by wooden or equivalent
blank flanges, strongly built and securely bolted.

E. Finished iron or steel surfaces not factory painted shall be properly protected to prevent
rust and corrosion.

F. No shipment shall be made until approved by the ENGINEER in writing.
PART 2 PRODUCTS
2.01 PROGRESSIVE CAVITY PUMPS

A. Pump Material and Construction
1. The pumps shall be of heavy-duty, positive displacement, progressive cavity-type.
They shall be single stage, employing elongated rotor/stator geometry.

2. The pumping shall be closed coupled. The coupling rod shall be an auger design.
3. The extension shaft material shall be AISI 420 — Steel.
4. The coupling rod material shall be 316 stainless steel.
5. All units will come mounted to a carbon steel base plate with corrosion resistant
enamel coating.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22,

23.
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The suction and discharge casings of the pump shall be cast iron or fabricated steel.
The suction casing shall incorporate two rectangular inspection ports on opposing
sides to permit access to the suction housing interior without disconnecting piping.
The rotor shall be constructed of SAE 4140 VCP chrome plated steel. It shall be
removable and not attached to a ball joint requiring pump removal. The rotor shall
be replaceable without dismantling the pump flanges or associated piping.

No special tools or adherence to any fastener torque setting shall be required for
replacement of the rotor.

The rotor head shall not be a component of a universal joint and shall include
provision so that a rotor replacement does not require the disassembly of either
universal joint.

Each universal joint shall be covered with a stainless steel joint protector and shall
be pin type with replaceable bushings. The universal joint shall be rated for a
minimum 10,000 hours service life under maximum flow and pressure conditions.
The stator shall be a two piece stator, with both pieces identical or split stator casing
with retensioning device. The stator shall be replaceable without dismantling the
pump suction or discharge piping, disconnection of the pump flanges, or removal
of the rotor. Stator designs that, for replacement, require pulling of the pump,
disconnection of any pump flange or removal of the rotor shall not be allowed.
The stator shall incorporate a re-tensioning feature that allows external adjustments
of the compression fit between the stator and rotor to compensate for normal wear.
The stator material shall be NEMOLAST® S61L (Buna).

No special tools or adherence to any fastener torque setting shall be required for
either the replacement or re-tensioning of the stator.

The drive shaft shall be of one-piece construction through the shaft seal area,
constructed of 316 stainless steel identical to the rotor.

The mechanical seal materials shall be 316 stainless steel metals and Viton
elastomers. Silicon carbide shall be used for both mechanical seal faces. The
mechanical seal casing shall be 316 stainless steel.

Bearings, located in the gearbox, shall be designed for a minimum 100,000 hours
B-10 life.

Gearboxes shall be manufactured by Nord with a minimum service factor of 1.5 and
a minimum thrust load capability of 150% of actual thrust. Design duty conditions
for gearbox have a minimum bearing L-10 of 100,000 hours.

A connection rod shall connect the pin joints of the drive shaft and the rotor. It shall
be constructed of 316 stainless steel, designed to maintain maximum angularity of
3 degrees.

All flanged connections shall be raised face flanges with bolt hole dimensions and
spacing to ANSI Standards. All flanges shall be ANSI 150 Ib.

A cast iron or corrosion resistant steel base shall be connected to the factory-
mounted pump and drive unit. The unit shall be factory aligned on the base prior
to shipment.

A stainless steel nameplate shall be attached to the pump unit per Section 11100 —
Pumps, General giving the Manufacturer’s model and serial number, rated capacity,
head, speed and all other pertinent data.

The stators for each pump shall be fitted with a sensor sleeve and thermistor sensor.
A controller shall also be provided and shall be installed in the Control Panel. The
controller shall monitor the stator temperature and activate a shutdown and alarm
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2.02

2.03

sequence if the stator temperature reaches the adjustable limit on the controller.
The controller shall include a manual local and remote reset function. Input to the
controller shall be 1x115VAC/60 Hz.

24. The progressive cavity pumps shall be supplied with a silicone-filled isolation ring
with a dual mounted gauge and single point pressure switch. The pressure ranges
for the switch and gauge shall be selected specifically for each specified service.
The isolation ring shall be mounted between ANSI flanges, be sized according to
the discharge pipe as shown on the plans, and be constructed with a carbon steel
body and fittings with a Buna N sleeve. The switch shall be SPDT, NEMA 4. High
pressure signal shall be wired to the Control Panel.

25. CONTRACTOR provided discharge hopper shall be 316 stainless steel.

Variable frequency drives (VFDs): See Division 16 — Electrical.

1. Pumps shall be constant torque type. The pump Manufacturer shall be responsible
for the provision of the fixed reduction between the motor and pump. The reduction
ratio shall be that required to operate the pump at its maximum operating speed
when the motor is operating at its nominal rated full speed.

PUMP CONTROLS

Pump controls shall be housed in the corresponding centrifuge control panel (e.g.,
Thickener Discharge Pump HB-TC-SLP-101 controls are housed in the Centrifuge HB-
TC-CTF-100 control panel). All controls necessary for the full automatic operation shall
be provided as a component of the discharge pump equipment.

PAINTING

Equipment, frames, baseplates, appurtenances, etc., shall receive surface preparation,
prime coating, and one finish coating in the factory prior to shipment in accordance with
applicable requirements of Section 09900 — Painting. The CONTRACTOR shall apply a
second finish coating in the field to all valves and piping, and touchup paint to the
equipment.

Machined, polished, and non-ferrous surfaces shall be coated with corrosion prevention
compound.

The following paint matches the previously installed three (3) progressive cavity pumps
and is provided for informational purposes. Contractor shall match paint colors.
1. Paint System:
a. Two-Part/International Deep Base Gray (Intergard 345) (NPA # NIL657293)
b. Two-Part/International Deep Base Green (Intergard 345) (NPA # NIL657292)
2. Physical Data:
a. Primer Type: Surface Tolerant Epoxy
b. Volume Solids-Primer: 70%
3. Application:
a. Method — Primer: Conventional Air Spray
b. Thinner — Primer: International (#GTA415/1) (NPA # NIL656501)
C. Drying Time — Primer: Touch Dry / 90 Minutes, Hard Dry / 7 Hours
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PART 3 EXECUTION
3.01 INSTALLATION

A. All equipment and accessories shall be installed in accordance with the Manufacturer’s
written recommendations, as approved by the ENGINEER, and as shown on the
Drawings. Mount systems as indicated.

B. The CONTRACTOR shall be responsible for installing equipment that the Manufacturer
could not ship assembled as an integral part of the system due to shipping restrictions.
These items shall be identified on the Manufacturer’s approval drawings.

C. Do not begin fabrication or erection prior to submittal approval.

D. The pump Manufacturer’s factory certified service engineer shall inspect the complete
installation and provide written certification stating that the installation of the equipment
is satisfactory. The certification must also indicate the equipment is ready for operation
and that the operating personnel have been suitably instructed in the operation,
lubrication and core of the system.

3.02 FACTORY TESTING

A. Factory testing of the pumping units shall be conducted in accordance with Hydraulic
Institute Standards.

B. Functional Test: Perform Manufacturers recommended functional testing, including
standard tests, as follows:

1. Conduct performance testing on each pump and submit the total head, pressure,
line amps, and speed of each pump unit.
2. Complete performance testing at design flow and design pressure as specified.
3. Submit all testing results and pump curves as specified. Pump curves shall include
head, capacity and brake horsepower for each pump supplied.
3.03 FIELD INSPECTION, PERFORMANCE TESTING, AND START-UP

A. Prior to Start-Up, all equipment shall be inspected by the Manufacturer’s certified
service engineer for proper alignment, quiet operation, proper connection and
satisfactory performance. Provide written certification from the certified service
engineer that the equipment is performing and operating as intended and is approved
for Start-Up.

B. Start-Up shall be performed per Section 11361 — Centrifuge Thickening Equipment.

C. Any component parts which are damaged as a result of Performance Testing, Start-Up
or which fail to meet the requirements of these Specifications shall be replaced,
reinstalled and re-tested at the CONTRACTOR's expense.

3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price

items listed in the 300L, shall not be paid for separately but shall be considered
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subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11323
ROTARY LOBE PUMPS
PART 1 GENERAL
1.01 SCOPE OF WORK

A. The work requires that the Centrifuge Manufacturer accept responsibility for furnishing
a complete thickening system as indicated in the Specifications and on the Drawings but
without altering the CONTRACTOR’s responsibilities under Contract Documents.

B. The CONTRACTOR shall perform the demolition of the existing progressive cavity feed
pumps as shown on the Drawings. The CONTRACTOR shall furnish labor and materials
as required for the storage and installation of the proposed rotary lobe feed pumps.

C. The CONTRACTOR shall install and place in satisfactory operation two (2) rotary lobe
feed pumps, equipped complete, as shown on the Drawings and as specified herein. All
necessary and desirable accessory equipment and auxiliaries, whether specifically
mentioned herein or not, shall be furnished and installed as required for an installation
incorporating the highest standards for this type of equipment.

D. The Centrifuge Manufacturer shall have responsibility to provide a complete and
functional thickening system that includes the following components in addition to the
rotary lobe feed pumps. The Centrifuge Manufacturer shall be responsible to provide all
equipment and coordinate all controls so the equipment operates as a complete system
as intended and described in Section 17920 — Control Narrative:

Section 11318 — Progressive Cavity Pumps

Section 11330 — Macerators

Section 11361 — Centrifuge Thickening Equipment

Section 17520 — Instruments

Section 17400 — Instrument Panels

Other controls and appurtenances needed for a complete and functional system

ounhn=

1.02 RELATED WORK

A. Drawings and all provisions of the Contract Documents shall apply to this Section,
including:

Division 1 — General Requirements

Division 3 — Concrete

Division 5 — Metals

Division 9 — Finishes

Division 11 — Equipment

Division 15 — Mechanical

Division 16 — Electrical

Division 17 — Instrumentation

PN AW
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1.03 SUBMITTALS

A. Submit shop drawings and product data in accordance with Section 01300 — Submittals,
showing materials of construction, details of fabrication, and installation of items
furnished herein. This information shall include, but is not be limited to:

1.

10.

11.
12.

13.

14.
15.
16.

17.

AUST1600646.01

Complete fabrication, assembly, and installation drawings, showing the
Manufacturer’s dimensions, weights, and loadings, and descriptive information in
sufficient detail to show the kind, size, weight, arrangements, operation, component
materials and devices, external connections, anchorages and supports required,
performance characteristics, and dimensions needed for installation.

Detailed data covering materials used, parts, instrumentation devices and other
accessories forming a part of the equipment furnished will be submitted for review.

Certified shop and erection drawings showing all important details of construction,
dimensions and anchor bolt locations.

Manufacturer’s installation instructions.

Detailed cross-section of pump, seals and motor indicating detailed features and
materials of construction.

Performance curves for each pump at the design point(s) indicated for the system
head herein. Curves shall cover range from shutoff to at least 150% of design flow
rates and shall be submitted for the following parameters as a function of capacity
at design temperature.

a. Discharge pressure

b. Required NPSH

C. Speed

d. Efficiency

e. Required brake horsepower

Electrical data including control wiring. Electrical requirements, schematic diagrams
and details of components including enclosures.

Complete motor and drive data.

Detailed layout drawing of the control wiring termination information in the
Centrifuge Control Panel.

Product data on all electrical and control components defining functional
requirements and construction.

Painting methods and material data.

Certificate of Compliance or complete list of all deviations from the Drawings and
Specifications.

Manufacturer’s warranty agreement and special guarantee in compliance with the
Contract Documents.

Special shipping, storage and protection, and handling instructions.
Manufacturer’s recommended spare parts.

Operation and maintenance manuals in accordance with Section 01730 — Operation
and Maintenance Data.

Factory certified service engineer or local Field Service Representative as required
herein.
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18. Test procedures, results, reports and certifications. Prior to shipment of the
equipment from the Manufacturer’s facility, submit the following certified tests to
the ENGINEER for approval:

a. Factory run performance tests in accordance with the standards of the
Hydraulic Institute. Characteristics of pumps may have a tolerance of plus 10%
of rated capacity at rated head or plus 5% of rated head at rated capacity. No
minus tolerances will be acceptable. CONTRACTOR to give the ENGINEER
notice seven (7) days prior to performance test date.

19. Manufacturer’s Installation Instruction and Certificates for Proper Installation which
states that the equipment meets all the design and performance requirements
herein.

20. Installation, Start-Up, and test schedule with installation and test procedures shall
be furnished prior to installation of the equipment.

B. All submittal requirements as specified in related Sections shall apply to the Work
described herein.

1.04 REFERENCE STANDARDS

A. Design, manufacture and assembly of elements of the equipment specified herein shall
be in accordance with, but not limited to, published standards of the following as
applicable:

American Bearing Manufacturers Association (ABMA)
American Institute of Steel Construction (AISC)
American Iron and Steel Institute (AISI), AISI 4140 and 8620
Anti-Friction Bearing Manufacturer’s Association (AFBMA)
American Gear Manufacturer’s Association (AGMA)
American National Standards Institute (ANSI)

American Society of Mechanical Engineers (ASME)
American Society for Testing and Materials (ASTM):

a. ASTM A48-76 — Specification for Gray Iron Castings
b. ASTM A536 — Specification for Ductile Iron Castings
9. American Welding Society (AWS)

10. Factory Mutual (FM)

11. Hydraulic Institute Standards, Current Edition (HI)

12. Institute of Electrical and Electronics Engineers (IEEE)
13. National Electric Code (NEC)

14. National Electrical Manufacturers Association (NEMA)

15. Occupational Safety and Health Administration (OSHA)
16. Steel Structures Painting Council (SSPC)

17. Underwriters’ Laboratories, Inc. (UL)

XNV AWM

1.05 QUALITY ASSURANCE

A. The equipment specified herein is intended to be positive displacement, rotary lobe
pumps for biosolids / wastewater treatment plant sludge of proven ability as
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manufactured by parties having extensive experience with a minimum of ten (10) years
successful operation in the production of such equipment. The furnished equipment
shall be designed, constructed and installed in accordance with the best practice and
methods and shall operate satisfactorily when installed as shown on the Drawings.

B. The rotary lobe pumps shall be fabricated as an integral unit by a single Manufacturer
to insure compatibility, quality assurance and reliability to the complete unit. The
equipment furnished shall be designed, constructed and installed to operate
satisfactorily when installed as shown on the Drawings.

C. All equipment shall be designed and built for 24-hour continuous service at any and all
points within the specified range of operation, without overheating, without cavitation
and without excessive vibration or strain.

D. The pumping units required herein shall be complete. All parts shall be so designed and
proportioned as to have liberal strength, stability and stiffness and to be especially
adapted for the service to be performed. Ample room for inspection, repairs and
adjustments shall be provided. There shall be no significant change in vibration and
noise level over the entire listed range of operating conditions of the pumping system.
Pump shall be fully reversible such that both ports can be the suction and the rotor lobes
are capable of dual rotation. The pumps shall be designed to temporarily run dry and to
operate in either direction without damage to the pump or its internals. To prolong dry
run time, goose-neck or S-shape flanges shall be provided to trap fluid. Pumps must
have a design option to integrate a dry running protection in the rotor case in terms of
an unlikely, very long period of dry running.

E. All working parts of the pumps and motors, such as bearings, wearing rings, shaft,
sleeves, etc., shall be standard dimensions built to limit gauges or formed to templates,
such that parts will be interchangeable between like units and such that the OWNER
may, at any time in the future, obtain replacement and repair parts for those furnished
in the original machines.

F. All lubrication fittings shall be brought to the outside of all equipment so that they are
readily accessible from the outside without the necessity of removing covers, plates,
housings or guards.

G. Motor sizing shall provide a minimum of 20% reserve horsepower as evidenced by the
specific requirements at maximum design condition on the certified performance curve.

H. The pumps shall be designed and constructed in accordance with standards of the
Hydraulic Institute. The efficiency of the pumps, when operating under conditions of the
specified capacities and heads, shall be as near peak efficiency as practical.

L. If submitted equipment requires arrangement differing from that which is indicated on
the Drawings or specified, prepare and submit for review complete structural,
mechanical and electrical drawings and equipment lists showing all necessary changes
and embodying all special features of equipment proposed. The CONTRACTOR will be
responsible for all engineering costs of redesign by an Engineer licensed in the State of
Texas, if necessary.
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J. Acceptable Manufacturers:
1. Rotary Lobe Pump: Boerger Model FL 776

a.

AT S@moao0w

® 0T O35 3T

t.

Motor (40hp, 1770rpm, 3P, 60Hz, 230/460V, 324TC, TEFC, F1): Baldor Model
CECP84110T-4 CUS
(i) Enclosure — Severe duty IEEE 841-TEFC
(i)  M4G — Conduit Box for 120V Heater
(iii) M21A — 120V Space Heater
Coupling (48mm x 65mm, galvanized steel, in-line): KTR Model Rotex 38 GIL
Gear Reduction (530rpm, 3.3:1): Nord Model SK62-320TC
Gear casing (FL, 0.6025): Model A10008
Gear casing cover (FL, 0.6025, top or bottom shaft): Model A10109
Pump casing cover (FL, 0.7040): Model B31008
Cover protection plate (FL, 1.4571): Model B31028
Casing protection plate (FL, 1.4571): Model B31048
Pump casing (FL 776, MIP, 0.6025): Model B40480
Radial casing liner (FL 776, 1.4571): Model B41220
Clamping part (FL 776/FLA 1540, 1.4571, hydrodynamically, optimized
shape): Model B41351
Cover disk (FL, 1.7225): Model C70804
Mechanical seal (CL/FL, Duronit/NBR): Model D35008
Holding bush with thread (FL, 1.0503): Model D35114
Stationary holding bush (FL, 1.0503): Model D35218
Gear oil (mineral, BP Energol GR-XP 220): Model DAD.034
Gear wheel (FL, 1.7225): Model E12104
Sealing washer (A33 x 39 x 2, Copper, DIN 7603): Model K22108

Sealing washer (33 x 39 x 2, Tesnit BA 202, both sides, both sides graphite
coated, Cellulose/NBR): Model K22208

Sealing washer (A21 x 25 x 1.5, Copper, DIN 7603) Model K22408

1.06 SYSTEM DESCRIPTION

A. Pumps provided for feeding the Thickening Centrifuges:
1. General Design Conditions

The pumps shall be capable of efficiently feeding sludge to the thickening
centrifuge units as specified herein:

a.

b.

AUST1600646.01

(1)
(i)
(iii)

(iv)
v)

Sludge type: raw sewage sludge (a mixture of approximately 70% primary
sludge and 30% secondary sludge)

Solids content: 1.0 — 2.5% by weight with a potential maximum value of
3.5%

Solids temperature range: 32 — 113°F

Solids pH range: 5 -9

Specific gravity: Consistent with sewage sludge

Location requirements: The pumps specified herein shall be installed in the
Thickener Complex per the Drawings.
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c. Site conditions: The equipment specified herein shall be suitable for the site
conditions as specified herein:

(i) Ambient temperature range: 32 — 105°F (indoor)
2. Pump Design Criteria:
Pump Type: Heavy-duty rotary lobe
Number of Pumps: Two (2) Pumps
Design Point: 450 gpm
Maximum Capacity: 1000 gpm
NPSHa: 8.7 ft (minimum)
Differential Pressure: 30.0 psi
Minimum Displacement: 226.2 gallons / 100 revolutions
Maximum Pump Speed: 490 rpm
Discharge Pressure: 33.4 psi
Suction Condition: Flooded
Operating Mode: Continuous
Ambient Environment: Indoors
Flanges: 316L Stainless Steel
Suction Size: 8" ANSI 150Ib
Discharge Size: 8” ANSI 150Ib
Noise requirements per Section 11314 — Noise Requirements and Control
Equipment tags:

0TV OSITATTSTQ@ OO0 T

Thickening Centrifuge Feed Pumps
HB-TC-SLP-100 Centrifuge No. 1 Feed Pump
HB-TC-SLP-200 Centrifuge No. 2 Feed Pump

3. Motor Design Criteria
a. Listed under Paragraph 1.05.].
4. Refer to Section 17920 — Control Narrative for the pump control description.

1.07 SERVICES OF MANUFACTURER’S REPRESENTATIVE

A. A pump Manufacturer's factory certified service engineer who has complete knowledge
of proper installation, Start-Up, testing, operation and maintenance of the pumping
system components as herein specified shall be provided as noted herein and in Section
01730 - Operation and Maintenance Data to test, calibrate and place into service this
equipment. Submit qualifications of service engineer for approval.

1. The factory certified service engineer shall advise, consult and instruct the
CONTRACTOR on installation procedures and adjustments and inspect the
operators during installation as a condition of acceptance of the Work.

2. The factory certified service engineer shall be present during all Start-Up and testing
operations to make final adjustments as a condition of acceptance of the Work.
Refer to Section 11361- Centrifuge Thickening Equipment for thickening system
Start-Up procedures.
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B. A pump Manufacturer approved representative shall be provided to instruct the
OWNER's plant operation and maintenance personnel in the proper operation and
maintenance (O&M) of the equipment in accordance with the provisions of Section
01730 — Operation and Maintenance Data and as specified herein.

1.

AUST1600646.01

Operating and maintenance manuals shall be furnished to the OWNER as provided

in Section 01730 — Operations and Maintenance Data. The manuals shall be

prepared specifically for this installation and shall include all required cut sheets,

drawings, equipment lists, descriptions, etc. that are required to instruct operating

and maintenance personnel unfamiliar with the positive displacement, rotary lobe

pump operation and maintenance. In addition to the requirements of Section 01730

— Operation and Maintenance Data, the manuals shall include the following at a

minimum:

a. Complete parts list, cross-referenced to exploded view assembly drawings.

b. Step-by-step disassembly and reassembly instruction.

c. Dimensional drawings for all provided components with their respective
weights.

OWNER training shall be provided and shall include operational instructions to three

(3) separate operational teams over a minimum of three (3) separate time periods.

Training shall be given at times convenient to the operational team being trained

in light of 12-hour operational shifts and duties while on shift. Accordingly, some

operational training will have to be conducted during hours outside a normal

Monday through Friday, 7:00 AM to 3:00 PM CST. Operational training shall include

the following at a minimum:

a. Control and operation of all equipment and appurtenances provided with the
pumps.

b. Trouble-shooting guidance.

C. Recognizing normal and abnormal operating conditions.

OWNER training shall also include maintenance instructions to one maintenance

team. Maintenance training shall be conducted during the hours of 7:00 AM to 3:00

PM CST, Monday through Friday, with exact schedule being determined in light of

on-going maintenance team duties. Maintenance training shall include the

following, at @ minimum:

a. Step-by-step assembly and disassembly procedural requirements.

Replacement part identification and ordering procedures.

Lubrication procedures.

Torque and limits switch adjustment.

Recommended routine maintenance procedures.

Trouble-shooting and diagnostic procedures.

R
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C. Person-hour requirements tabulated below are exclusive of travel time and do not
relieve the CONTRACTOR of obligation to provide sufficient services to place all
equipment and appurtenances into satisfactory operation.

Minimum Time

Services to be Provided by the Factory Minimum . .
. . On-site Per Trip
Representative Number of Trips (Hours)

1. Supervise and assist in the installation of the 2 8
pumps

2. Inspect and complete Manufacturer's 2 8
Certificate of Proper Installation in functional
and performance testing®

3. Supervise initial adjustment as necessary, 2 8
instruct in the Start-Up and testing of
pumps, and train OWNER's Operations and
Maintenance personnel®

4. Train OWNER'’s Operations and Maintenance 1 16

personnel©
(@ May be done upon completion of Item 1, if acceptable to the ENGINEER.
(b) Instruction may be given upon completion of Item 2, provided that the test is successful and the O&M
manuals have been submitted to and reviewed by the ENGINEER.
(© May be done upon completion of Item 3, provided that the Start-Up and testing is successful.

1.08 SPARE PARTS

A. All spare parts requirements as specified in related Sections (including Section 11000 —
Equipment General Provisions) shall apply to the work described herein.

B. Each rotary lobe pump shall be furnished with the complete set of the Manufacturer’s
suggested spare parts, including but not limited to, the following:

One (1) set of mechanical seals and O-rings.

One (1) set of lobes and o-rings.

One (1) set of gearcase lip seals.

One (1) set of radial liners (if provided).

One (1) set of special tools.

One (1) set of rear wear plates for each pump model.

One (1) front wear plates or front hinged front cover for each model.

One (1) set of radial wear plates or two radial housing sections for each model
pump.

PN A WN &

C. All working parts of the pumps and motors, such as bearings, wearing rings, shaft,
sleeves, etc., shall be standard dimensions built to limit gauges or formed to templates,
such that parts will be interchangeable between like units and such that the OWNER
may, at any time, obtain replacement and repair parts for those furnished in the original
machines.
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D. Provide lubricants (greases and / or oils) necessary to maintain each pump for one (1)
year of operation.

1. Intermediate Chamber: Mobil DTE 10 Excel 68
2. Timing Gear: Mobilgear 600 XP 220

1.09 DELIVERY, STORAGE AND HANDLING

A. All parts shall be properly protected so that no damage or deterioration will occur during
a prolonged delay from the time of shipment unit installation is completed and the
equipment is ready for operation.

B. Equipment shall be handled and stored in accordance with the Manufacturer’s
instructions. None of the components of the equipment shall be dropped and all the
components shall be examined before installation. No items shall be installed which are
found to be defective and must be repaired to the satisfaction of the ENGINEER.

C. Factory assembled parts and components shall not be dismantled for shipment or
storage unless recommended by the Manufacturer in writing to the ENGINEER.

D. The finished surfaces of all exposed flanges shall be protected by wooden or equivalent
blank flanges, strongly built and securely bolted.

E. Finished iron or steel surfaces not factory painted shall be properly protected to prevent
rust and corrosion.

F. No shipment shall be made until approved by the ENGINEER in writing.
PART 2 PRODUCTS
2.01 ROTARY LOBE PUMPS

A. General

1. The ratio of the axial length of the lobe as compared to the lobe diameter (length
/ diameter) shall not exceed 1.0.

2. All fluid-wetted parts including the mechanical seal shall be replaceable through the
quick release front cover without disassembly of coupling, drive unit, rotor case or
the pipe system.

3. The pumps shall be designed to temporarily run dry and to operate in either
direction. Qil-quench for protection of the mechanical seal is mandatory. Seal water
flush systems are not acceptable.

4. The pumps shall be designed with a Gearbox Security System (GSS), an open gap
between pump and pump gear box in order to allow sludge to leak onto the floor
and not into the timing gear box in the event of shaft seal failure.

5. Oil drain of gearbox and intermediate chamber shall be easily accessible with side
mounted drain screw. Oil drain under the pump is not acceptable.

6. The rotor / shaft connection shall be oil-lubricated fed by an intermediate chamber
and shall not come in contact with the pumped fluid.

7. The suction and discharge of the rotary lobe pump shall be fabricated in a 316
stainless steel “gooseneck” configuration per the Drawings to ensure product will
stay in the pump for startup.
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B. Pump Construction

1. The pump casing shall be manufactured in a single block construction (Cast iron
ASTM A48 grade 40, Brinell Hardness: 264 Brinell). Multiple Piece design pump
casings held together by screw connections are not acceptable.

2. Pumps without replaceable radial housing sections shall be provided with radial
wear plates. The removable wear plates shall be abrasion-resistant wear plates that
will protect the wear of the rotor case. The wear plates must be easy to remove
and fixed / bolted at the inlet and outlet of the rotor case.

3. Pumps must have rear and front wear plates. The rear of the pump casing and the
front cover shall be protected with replaceable wear plates in 316 stainless steel.
The front cover protection plate shall be reversible. The pump casing shall be
equipped with radial pump casing protection plates, which are less expensive and
will eliminate the pump casing as a spare part for reduction of the Life Cycle Costs
of the pump unit. Pump casings without radial liners are not acceptable. The front
and rear wear plate shall be easy to remove and easily accessible. Fixing screws
must not be in the swept surface of the rotor.

4. The quick release cover shall be held in place by four eye nuts at the housing, thus
maintaining the repeatable relative position. The stationary threaded studs shall
keep the front cover on the same level as the pump casing in the process of opening
the pump for easy handling.

5. The pump shall be fitted with a pair of intermeshing rotors with a minimum of three
lobes in helical low pulse design, in order to give lowest possible pulsation and thus
safe operation for the complete sludge handling process. Rotor tips shall consist of
a cast iron core with abrasion-resistant Buna N OR heavy ductile iron core coated
with abrasion-resistant elastomer. The elastomeric coated rotors shall be
guaranteed against “bonding failure” otherwise known as delamination. The pump
Manufacturer shall verify rotor material and hardness are suitable for the
application. Rotors shall be keyed to the shaft with a cylindrical bore. The rotors
shall be end-mounted on the shafts and held precisely in the radial position. This
shall ensure the positive positioning of the rotors on the shaft as well as provide
precise intermeshing clearances around the rotors. The rotors shall be axially locked
into position.

6. Pumps without replaceable axial and radial liners shall provide 316 stainless steel
casing with all fasteners in 316 stainless steel.

7. The pump head flanges shall provide a smooth transition from circular port to
connections at the flanges, to a full width rectangular port at the rotor chamber,
with a greater cross sectional area than at the flanged port connection, to allow for
unimpeded passage of solids.

8. The shafts shall be non-sludge-wetted. The motor driven shaft shall be either the
upper shaft or lower shaft as determined by the centerline height of the driver. The
rotor / shaft connection shall be lubricated with quench fluid of the intermediate
chamber. Each shaft shall be supported by heavy-duty cylindrical and roller
bearings. Synchronization of shafts shall be done by hardened and ground high
precision timing gears. Sludge wetted rotor / shaft connections are not acceptable.
The shafts shall be constructed from AISI 4140 or carbon steel and be appropriately
sized and heat treated to ensure a smooth operation and concentric positioning on
the rotors. The length of shafts must be as short as possible in order to avoid any
shaft deflection. Long shaft overhang at pump head side is not acceptable.
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10.

11.

12.

13.

14.

15.

16.

The pumps shall be fitted with maintenance-free, quenched mechanical seals with
abrasive resistant Duronit seal faces or silicon carbide to tungsten carbide seal
surfaces, elastomer in NBR quality. The seals shall be operating in a common oil-
filled intermediate chamber (quench for lubrication and cooling). Purge or oil flush
systems for the seals are not acceptable. The rotating holding bush shall be locked
in a fixed radial position by a keyway that also holds the rotor in the radial position.
Seal designs that open during rotor replacement are not acceptable. No sleeves
shall be necessary for the mechanical seal set up. Design of the pump shall allow
removal and replacement of the seal via the front cover.

Shaft seals must be of heavy duty simple and robust design in order to allow high
operation safety and easy servicing. Shaft seals must be front loading seals and
internal mounted. Designs requiring the removal of the rotor case for seal
replacement will not be acceptable.

Bearings and timing gear shall be located in a common oil-filled cast iron gearbox,
fitted with a built in sight glass to monitor oil level. The bearings must be positioned
on either side of the timing gears in order to give the best shaft support. The timing
gear shall maintain non-contact between the rotors. Bearing life to be designed for
L-10 bearing life rating of 100,000 hours at design conditions.

Pumps without oil lubricated bearings shall have bearing isolators. The bearings
shall be completely protected from water or sludge by grease packed 316 stainless
steel labyrinth bearing isolators providing full protection with the pump either
operating or idle. The gearcase wall adjacent to the rotor case shall be sealed from
water or sludge penetration by a pair of non-wearing 316 stainless steel AISI 316,
grease filled, labyrinth-bearing isolators.

Pumps without oil lubricated bearings shall have a gear case constructed of 316
stainless steel and incorporate a separate oil reservoir for the bearings of each shaft
to ensure adequate lubrication at low running speed. Sealed expansion chambers
shall be used for vent caps preventing any air transfer to and from the gearbox.
The design shall be a gear case security system (GSS) or open gap for highest
possible reliability.

Furnish a flexible, forged steel coupling of an approved type for connecting the
pump, reducer and motor. Provide couplings of the proper size to transmit the
power required to drive the pump under all conditions of operation. OSHA approved
guards shall be furnished over all couplings.

A 316 stainless steel nameplate shall be attached to the pump unit per Section
11100 — Pumps, General giving the Manufacturer’s model and serial number, rated
capacity, head, speed and all other pertinent data.

Suction and discharge connections shall be 316 stainless steel.

C. Variable frequency drives (VFDs): See Division 16 — Electrical.

1.

Pumps shall be constant torque type. The pump Manufacturer shall be responsible
for the provision of the fixed reduction between the motor and pump. The reduction
ratio shall be that required to operate the pump at its maximum operating speed
when the motor is operating at its nominal rated full speed.

2.02 PUMP CONTROLS

A. Pump controls shall be housed in the corresponding centrifuge control panel (e.g.,
Thickener Discharge Pump HB-TC-SLP-100 controls are housed in the Centrifuge HB-
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2.03

PART 3
3.01

TC-CTF-100 control panel). All controls necessary for the full automatic operation shall
be provided as a component of the feed pump equipment.

PAINTING

Equipment, frames, baseplates, appurtenances, etc., shall receive surface preparation,
prime coating and one finish coating in the factory prior to shipment in accordance with
applicable requirements of Section 09900 — Painting. The CONTRACTOR shall apply a
second finish coating in the field to all valves and piping, and touchup paint to the
equipment. Colors shall be selected by the OWNER during submittal reviews. The
CONTRACTOR shall provide a manufacturer’s standard factory applied epoxy coating to
pump, reducer, motor, base and coupling guards.

Machined, polished, and non-ferrous surfaces shall be coated with corrosion prevention
compound.

Acceptable Manufacturers:

1. Borger: 1 coat of 80um C1-H or C2-L — 1 x PG2

2. Osnatol: Osnapox Z single component primer (color) — Osnasol thinner special
0089-00580 and Osnasol thinner PU 0089-00200

3. Osnatol: Osnacryl PUR paint G (color shade) - mixing by 8:1 by weight with Osnasol
thinner PU (03089-00200) and Osnapur hardener AL 17 (0041-11963)

EXECUTION
INSTALLATION

All equipment and accessories shall be installed in accordance with the Manufacturer’s
written recommendations, as approved by the ENGINEER, and as shown on the
Drawings. Mount systems as indicated.

The CONTRACTOR shall be responsible for installing equipment that the Manufacturer
could not ship assembled as an integral part of the system due to shipping restrictions.
These items shall be identified on the Manufacturer’s approval drawings.

Do not begin fabrication or erection prior to submittal approval.

The pump Manufacturer’s factory certified service engineer shall inspect the complete
installation and provide written certification stating that the installation of the equipment
is satisfactory. The certification must also indicate the equipment is ready for operation
and that the operating personnel have been suitably instructed in the operation,
lubrication and core of the system.

Each pump shall be arranged in an in-line arrangement as shown on the Drawings.

Factory mount pump and motor, coupled together, on a common groutable steel base,
properly braced to form a rigid support for the entire unit. Factory align the units on the
base prior to shipment. Final alignment shall be performed in field following base
grouting and piping connections.
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3.02

3.03

3.04

FACTORY TESTING

Factory testing of the pumping units shall be conducted in accordance with Hydraulic
Institute Standards. All pumps shall be tested complete with drives at the Pump
Manufacturer facility.

All rotary lobe pumps shall be tested at full speed and complete staging through the
specified range of flow, and head / capacity / efficiency curves plotted at maximum
output speed.

If any pump tested fails to meet any specific requirement, it shall be modified until it
meets all specification requirements. If any pump tested fails to meet the efficiency
requirements at any of the listed flow or head conditions listed and all reasonable
attempts to correct the inefficiency are unsuccessful, the pump(s) shall be replaced with
unit(s) which meet the specified requirements.

Functional Test: Perform Manufacturer’s recommended functional testing, including

standard tests, as follows:

1. Conduct performance testing on each pump and submit the total head, pressure,
line amps and speed of each pump unit.

2. Complete performance testing at design flow and design pressure as specified.

3. Submit all testing results and pump curves as specified. Pump curves shall include
head, capacity and brake horsepower for each pump supplied.

FIELD QUALITY INSPECTION, PERFORMANCE TESTING, AND START-UP

Prior to Start-Up, all equipment shall be inspected by the Manufacturer’s certified service
engineer for proper alignment, quiet operation, proper connection and satisfactory
performance. Provide written certification from the certified service engineer that the
equipment is performing and operating as intended and is approved for Start-Up.

Start-Up shall be performed per Section 11361 — Centrifuge Thickening Equipment.

Any component parts which are damaged as a result of Performance Testing, Start-Up
or which fail to meet the requirements of these Specifications shall be replaced,
reinstalled and re-tested at the CONTRACTOR's expense.

MEASUREMENT AND PAYMENT

All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11330
MACERATORS
PART 1 GENERAL
1.01 SCOPE OF WORK

A. The work requires that the Centrifuge Manufacturer accept responsibility for furnishing
a complete thickening system as indicated in the Specifications and on the Drawings but
without altering the CONTRACTOR’s responsibilities under Contract Documents.

B. The CONTRACTOR shall furnish labor and materials as required for the storage and
installation of the proposed macerators.

C. The CONTRACTOR shall install and place in satisfactory operation two (2) macerators,
equipped complete, as shown on the Drawings and as specified herein. All necessary
and desirable accessory equipment and auxiliaries, whether specifically mentioned
herein or not, shall be furnished and installed as required for an installation incorporating
the highest standards for this type of equipment.

D. The Centrifuge Manufacturer shall have responsibility to provide a complete and
functional thickening system that includes the following components in addition to the
macerators. The Centrifuge Manufacturer shall be responsible to provide all equipment
and coordinate all controls so the equipment operates as a complete system as intended
and described in Section 17920 — Control Narrative:

Section 11318 — Progressive Cavity Pumps

Section 11323 — Rotary Lobe Pumps

Section 11361 — Centrifuge Thickening Equipment

Section 17520 — Instruments

Section 17400 — Instrument Panels

Other controls and appurtenances needed for a complete and functional system

ounhkwwnE

1.02 RELATED WORK

A. Drawings and all provisions of the Contract Documents shall apply to this Section,
including:
1. Division 1 — General Requirements

2. Division 5 — Metals
3. Division 9 — Finishes
4. Division 11 — Equipment
5. Division 15 — Mechanical
6. Division 16 — Electrical
7. Division 17 — Instrumentation
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1.03 SUBMITTALS

A. Submit shop drawings and product data in accordance with Section 01300 — Submittals,
showing materials of construction, details of fabrication and installation of items
furnished herein. This information shall include, but not be limited to:

1.

No vk

10.

11.
12.
13.

14.

15.
16.

17.
18.

Complete fabrication, assembly, and installation drawings showing the
Manufacturer’s dimensions, weights, and loadings, and descriptive information in
sufficient detail to show the kind, size, weight, arrangements, operation, component
materials and devices, external connections, anchorages and supports required,
performance characteristics, and dimensions needed for installation.

Detailed data covering materials used, parts, instrumentation devices, functional
descriptions and other accessories forming a part of the equipment furnished will
be submitted for review.

Certified shop and erection drawings showing all important details of construction,
dimensions and anchor bolt locations.

Manufacturer’s installation instructions.
Detailed cross-section of macerator and materials of construction.
Painting description and material data.

Provide local control panel drawings. Drawings shall include panel size, layout,
schematic diagram, terminal schedule, bill of materials and datasheet for each
component.

Control information, including control sequencing.

Certificate of Compliance or complete list of all deviations from the Drawings and
Specifications.

Manufacturer’s warranty agreement and special guarantee in compliance with the
Contract Documents.

Special shipping, storage and protection, and handling instructions.
Manufacturer’s recommended spare parts.

Operation and maintenance manuals in accordance with Section 01730 — Operation
and Maintenance Data.

Installation, Start-Up and test schedule with installation and test procedures shall
be furnished prior to installation of the equipment.

Factory hydrostatic and vibration test results.

Factory certified service engineer or local Field Service Representative as required
herein.

Test procedures, results, reports and certifications.

Manufacturer’s Installation Instruction and Certificates for Proper Installation which

states that the equipment meets all the design and performance requirements of
this Section.

B. All submittal requirements as specified in related Sections shall apply to the Work
described herein.

AUST1600646.01
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1.04 REFERENCE STANDARDS

A. Design, manufacture and assembly of elements of the equipment specified herein shall
be in accordance with, but not limited to, published standards of the following as
applicable:

Anti-Friction Bearing Manufacturer’s Association (AFBMA)
American Gear Manufacturer’s Association (AGMA)
American Institute of Steel Construction (AISC)
American Iron and Steel Institute (AISI)
American National Standards Institute (ANSI)
American Society of Mechanical Engineers (ASME)
American Society for Testing Materials (ASTM)
American Welding Society (AWS)
Factory Mutual (FM)

. Hydraulic Institute Standards (current edition)

. International Electrotechnical Commission (IEC)

. Institute of Electrical and Electronics Engineers (IEEE)

. National Electric Code (NEC)

. National Electrical Manufacturer’s Association (NEMA)

. Occupational Safety and Health Administration (OSHA)

. Society of Automotive Engineers (SAE)

. Steel Structures Painting Council (SSPC)

. Underwriters’ Laboratories, Inc. (UL)
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1.05 QUALITY ASSURANCE

A. The equipment specified herein is intended to be macerators for biosolids/wastewater
treatment plant sludge of proven ability as manufactured by parties having extensive
experience with a minimum of five (5) years successful operation in the production of
such equipment. The equipment furnished shall be designed, constructed and installed
in accordance with the best practice and methods.

B. The equipment furnished shall be designed, constructed and installed to operate
satisfactorily when installed as shown on the Drawings.

C. The Macerator Manufacturer shall be ISO 9001 certified. The Macerator Manufacturer
shall, upon request, provide a list of reference sites of similar equipment for verification
by the ENGINEER or at the OWNER'’s request.

D. All equipment shall be designed and built for 24-hour continuous service at any and all
points within the specified range of operations without overheating, without cavitation
and without excessive vibration or strain.

E. The macerators required herein shall be complete. All parts shall be so designed and
proportioned as to have liberal strength, stability and stiffness and to be especially
adapted for the service to be performed. Ample room for inspection, repairs and
adjustments shall be provided.
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F. All lubrication fittings shall be brought to the outside of all equipment so that they are
readily accessible from the outside without the necessity of removing covers, plates,
housings or guards.

G. Motor sizing shall provide a minimum of 20% reserve horsepower as evidenced by the
specific requirements at maximum design condition on the certified performance curve.

H. If submitted equipment requires arrangement differing from that which is indicated on
the Drawings or specified, prepare and submit for review complete structural,
mechanical and electrical drawings and equipment lists showing all necessary changes
and embodying all special features of equipment proposed. The CONTRACTOR will be
responsible for all engineering costs of redesign by an Engineer licensed in the State of
Texas, if necessary.

L. Acceptable Manufacturers
1. Macerator: Boerger, LLC Model RR 6000
2. Motor: Baldor (ABB Motors and Mechanical, Inc.) Model CECP83774T-4
a. Gear Reducer: Nord Gear Corporation Model SK 3282
b. Coupling: KTR Model Rotex 75
3. Control Panel: Boerger Model S480 3@ TR
Main Circuit Breaker (Flange Handle NEMA 4X): Schneider Model 9422A2
Main Circuit Breaker (Flange Mechanism): Schneider Model 9422RQ1
Circuit Breaker (20A, 3P, 600VAC, 65KAIC): Schneider Model HIL36020
Circuit Breaker (10A, 1P, 120/240V): Cutler Hammer Model QCR1010
Circuit Breaker (15A, 1P, 12/240V): Cutler Hammer Model QCR1015

Selector Switch (3 Pos., 30mm, Maintained, Black, 1 NO/1 NC, HOA): Schneider
Model 9001SKS43BH13

g. Enclosure (24x26x8, 316SS, NEMA 4X w/ Flange Disconnect): Rittal Model
WM242608X6

h.  Enclosure Wall Mounting Bracket (Stainless Steel, for Rittal EA/EX): Rittal Model
SZ 2433.000

i. DIN Rail (pre-punched, aluminum): Custom Connector Corporation Model C-
107-PM

Fuse (10A, 600V, 13/32” x 1.5”, Class CC): Ferraz Shawmut Model ATQR10

Fuse (20A, 600V, 13/32” x 1.5”, Class CC): Ferraz Shawmut Model ATQR20

Fuse Block (3P, 30A, 600V, Class CC, Indicator): Wohner Model 31-300

Mushroom Switch (35mm, NC, NEMA 4X): Schneider Model 9001SKR9R20H6

Pilot Light (PTT, 30MM SK+options, green, plastic fresnel, 120V AC/DC):

Schneider Model 9001SKT38LGG31

Pilot Light (PTT, 30MM SK+options, red, plastic fresnel, 120V AC/DC):

Schneider Model 9001SKT38LRR31

p. Pilot Light (PTT, 30MM SK+options, white, plastic fresnel, 120V AC/DC):
Schneider Model 9001SKT38LWW31

g. Pilot Light (PTT, 30MM SK+options, amber, plastic fresnel, 120V AC/DC):

Schneider Model 9001SKT38LYA31
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X.
Y.

Z.

aa.
bb.
cc.

dd.

ee.

ff.

gg.
hh.

i.
it

kk.

Push Buttion (non-illuminated, 30mm, black, w/o contacts): Schneider Model
9001SKR1B

Contact Block (green, 30mm, 1 NO, w/ screw clamp): Schneider Model
9001KA2

Contact Block (red, 30mm, 1 NC, w/ screw clamp): Schneider Model 9001KA3
Contactor (NEMA): ABB Model AF16-30-10-13

Aucxiliary Contact Block (1 NO / 1 NC, for use with AF09-AF96): ABB Model
CAL4-11

Mechanical Interlock (for use with AF09-AF38): ABB Model VM4
Motor (Circuit Breaker, NEMA): Schneider Model GV2P20

Auxiliary Contact Block (for GV2 & GV3, 1 NO & 1 NC, side mount): Schneider
Model GVAD0110

Relay (10A, 120VAC, 3PDT, 11-Blade, LED): Schneider Model RUMF32F7
Socket (11-Blade, 3P, 12A, 300V, for RU Series): Schneider Model RUZSF3M
Current Switch (Adjustable, 0-200A Range): Dwyer Model CCS-131100

Surge Arrestor (3 Phase, 480V, Delta, 100kA, w/ Alarm Contact Form C): APT
Model TEO5XCS10A

Terminal Block (24/8AWG, 50A, 1P, 1000V, 8.2mm): Phoenix Model 3044131
(UT-6)

Terminal Block (26/10AWG, 30A, 1P, 600V, 6.22mm): Phoenix Model 3044102
(UTt-4)

Terminal Block (End Block, ENS 35N): Phoenix Model 0800886

End Cover (D-UK 4/10, UK 5&6): Phoenix Model 3003020

Jumper (3-Pole, UK6): Phoenix Model 01200059

Terminal Marker (8mm, blank, white sheet): Phoenix Model 0818072 (UC-TM8)
Terminal Marker (6mm, blank, white sheet): Phoenix Model 0818085 (UC-TM6)

Transformer (Fingersafe Cover, T250-5000VA, 1 Pair): Schneider Model
9070FSC2

Transformer (Type T, 2000VA, 240v480-120V): Schneider Model 9070T2000D1

1.06 SYSTEM DESCRIPTION

A. Macerators provided for upstream shearing and grinding of biosolids / wastewater
treatment plant sludge prior to proposed rotary lobe pumps:

1. General Design Conditions

a.

AUST1600646.01

The macerators shall be capable of treating biosolids / wastewater treatment
plant sludge flows into the centrifuge and gravity belt thickening units as
specified herein:

(i) Sludge type: raw sewage sludge (a mixture of approximately 70% primary
sludge and 30% secondary sludge)

(i)  Solids content: 1.0 — 2.5 % by weight with a potential maximum value of
3.5%

(iii)  Solids temperature range: 32 — 113°F
(iv) Solids pH range: 5-9
(v) Specific gravity: Consistent with sewage sludge
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b. Location requirements: The macerators specified herein shall be installed in the
Thickener Complex per the Drawings.

c. Site conditions: The equipment specified herein shall be suitable for the site
conditions as specified herein:

(i) Ambient temperature range: 32 — 105°F (indoor)
2. Macerator Design Criteria
Type: Macerator with shearing and grinding capabilities.
Number of Macerators: Two (2) Macerators
Design Point: 450 gpm
Maximum Capacity: 1000 gpm with working pressure across unit of 30 psi
Macerator Speed: 305 rpm
Duty: Continuous
Ambient Environment: Indoors
Suction Size: 8 inches
Discharge Size: 8 inches

Maximum headloss across macerator shall not exceed 2.0 psi at all design
points.

Equipment tags:

T s meo0 oo

)

Thickening Centrifuge Macerators
HB-TC-MRT-100 Centrifuge No. 1 Macerator
HB-TC-MRT-200 Centrifuge No. 2 Macerator
3. Motor Design Criteria
a. Drive Type: TEFC Motor
b. Drive Speed: 1800 rpm

c. Motor: 10 HP, 460 volt, 60 hertz, 3 phase with a service factor of 1.15. Motors
shall be non-overloading at any performance point without using any of the
service factor.

d. Motors shall meet all requirements of Section 16150 — NEMA Frame Induction
Motors, 600V and Below.

e. The drive unit shall be capable of running in forward and reverse.
4. Gear Reducer Criteria
a. Gear Ratio: 5.74
b. Output Speed: 305 rpm
C. Output Torque: 4964 Ib-in
5. Coupling Criteria
a. Size: 75
b. Material: Cast iron (GIL)
6. Control Criteria
a. The unit shall be equipped with a control panel. The unit will be monitored by
SCADA via the Centrifuge Control Panel.
b. The control panel shall allow for start and stop and manual and automatic auto-
reverse when a jam is detected.
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c. Refer to Section 16200 — Wires, Conductors and Cables — 600V and Below and
Section 17400 — Instrument Panels for Austin Water wiring, conductor and
cable requirements.

1.07 SERVICES OF MANUFACTURER’S REPRESENTATIVE

A. A macerator Manufacturer's factory certified service engineer who has complete
knowledge of proper installation, Start-Up, testing, operation and maintenance of the
pumping system components as herein specified shall be provided as noted herein and
in Section 01730 — Operation and Maintenance Data to test, calibrate and place into
service this equipment. Submit qualifications of service engineer for approval.

1. The factory certified service engineer shall advise, consult and instruct the
CONTRACTOR on installation procedures and adjustments and inspect the
operators during installation as a condition of acceptance of the Work.

2. The factory certified service engineer shall be present during all Start-Up and testing
operations to make final adjustments as a condition of acceptance of the Work.
Refer to Section 11361 — Centrifuge Thickening Equipment for thickening system
Start-Up procedures.

B. A Macerator Manufacturer’s approved representative shall be provided to instruct the
OWNER's plant operation and maintenance personnel in the proper operation and
maintenance (O&M) of the equipment in accordance with the provisions of Section
01730 — Operation and Maintenance Data and as specified herein.

1. Operating and maintenance manuals shall be furnished to the OWNER as provided
in Section 01730 — Operations and Maintenance Data. The manuals shall be
prepared specifically for this installation and shall include all required cut sheets,
drawings, equipment lists, descriptions, etc. that are required to instruct operating
and maintenance personnel unfamiliar with the macerator operation and
maintenance. In addition to the requirements of Section 01730 — Operation and
Maintenance Data, the manuals shall include the following at a minimum:

a. Complete parts list, cross-referenced to exploded view assembly drawings.

b. Step-by-step disassembly and reassembly instruction.

c. Dimensional drawings for all provided components with their respective
weights.

2. OWNER training shall be provided and shall include operational instructions to three
(3) separate operational teams over a minimum of three (3) separate time periods.
Training shall be given at times convenient to the operational team being trained
in light of 12-hour operational shifts and duties while on shift. Accordingly, some
operational training will have to be conducted during hours outside a normal
Monday through Friday, 7:00 AM to 3:00 PM CST. Operational training shall include
the following at a minimum:

a. Control and operation of all equipment and appurtenances provided with the
macerators.

b. Troubleshooting guidance.
C. Recognizing normal and abnormal operating conditions.

3. OWNER training shall also include maintenance instructions to one maintenance
team. Maintenance training shall be conducted during the hours of 7:00 AM to 3:00
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PM EST, Monday through Friday, with the exact schedule being determined in light
of on-going maintenance team duties. Maintenance training shall include the
following, at @ minimum:

a. Step-by-step assembly and disassembly procedural requirements.
Replacement part identification and ordering procedures.

Lubrication procedures.

Torque and limits switch adjustment.

Recommended routine maintenance procedures.

Trouble-shooting and diagnostic procedures.

N

C. Person-hour requirements tabulated below are exclusive of travel time and do not
relieve the CONTRACTOR of obligation to provide sufficient services to place all
equipment and appurtenances into satisfactory operation.

Minimum Time

Services to be Provided by the Factory Minimum : )
. . On-Site Per Trip
Representative Number of Trips
(Hours)

1. Supervise and assist in the installation of the 2 8

macerators
2. Supervise initial adjustment as necessary, 2 8

instruct in the Start-Up and Acceptance

Testing of macerators®
3. Train OWNER's Operations and Maintenance 1 16

Personnel®)
@ Instruction may be given upon completion of Item 1, provided that the installation is successful and
the O&M manuals have been submitted to and reviewed by the ENGINEER.
(b) May be done upon completion of Item 2, provided that the Start-Up and testing is successful.

1.08 SPARE PARTS

A. All spare parts requirements as specified in related Sections (including Section 11000 —
Equipment General Provisions) shall apply to the work described herein.

B. All working parts of the macerators and motors, such as bearings, wearing rings, etc.,
shall be standard dimensions built to limit gauges or formed to templates, such that
parts will be interchangeable between like units and such that the OWNER may, at any
time, obtain replacement and repair parts for those furnished in the original machines.

C. Each macerator shall be furnished with a complete set of the Manufacturer’s suggested
spare parts, including but not limited to:

1. Three (3) replacement cutter blades / rotating blades
a. RR6031 Knife 1.8159 RR6000
b. RR6230 Gegenschneide for Schiene 30 x 15, 1.8714 RR6000

2. Three (3) knock-out pins for mounting replacement blades / spacer sleeves for
mounting rotating blades

a. UH2022 Spacer ring, HPL 200, 8.5mm, 1.0038
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3. Provide lubricants (greases and / or oils) necessary to maintain each macerator for
the two (2) years of operation.

a. 1417999996 Intermediate Oil
1.09 DELIVERY, STORAGE AND HANDLING

A. All parts shall be properly protected so that no damage or deterioration will occur during
a prolonged delay from the time of shipment unit installation is completed and the
equipment is ready for operation.

B. CONTRACTOR shall review the contents of the shipment at time of delivery and promptly
notify the carrier and Macerator Manufacturer of any discrepancies.

C. Equipment shall be handled and stored in accordance with the Manufacturer’s
instructions. None of the components of the equipment shall be dropped and all the
components shall be examined before installation. No items shall be installed which are
found to be defective and must be repaired to the satisfaction of the ENGINEER.

D. Factory assembled parts and components shall not be dismantled for shipment or
storage unless recommended by the Macerator Manufacturer in writing to the
ENGINEER.

E. The finished surfaces of all exposed flanges shall be protected by wooden or equivalent
blank flanges, strongly built and securely bolted.

F. Finished iron or steel surfaces not factory painted shall be properly protected to prevent
rust and corrosion.

G. No shipment shall be made until approved by the ENGINEER in writing.
PART 2 PRODUCTS
2.01 MACERATOR

A. General
1. The in-line macerator shall be capable of conditioning solids suspended in liquid
through the use of a minimum of eighteen (18) knives and nine (9) counter blades
rotating on a reversible, abrasion resistant metal wearplate.
2. The macerator shall be capable of both grinding and shearing the solids suspended
in liquid.

B. Macerator Construction
1. Counter Blades / Knives

a. The cutter section of the unit shall have the ability to either be removable with
the main body housing remaining in situ OR to open and swing out of the way.
Both options shall allow for the inspection and replacement of all wear items
and must be accomplished while not disturbing the pipework in any way. The
unit shall have a safety switch to automatically lock out the electrical current
when the unit is opened.
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The cutter blades / knives shall be constructed of Hardox XAR 400.

The cutter blades / knives shall be connected to the headstock through a
simple, re-usable system of knock-out pins. The use of screw or bolt
connections to hold the blades / knives to the cutter head will not be accepted.

2. Wear Plate

a. The construction of the wearplate shall be such that it allows for constant blade
support through the entire range of motion.

b. The standard wearplate openings will allow for the reduction of solids to equal
to or less than 3/4-inch.

3. Shafts

a. The shafts of the unit shall be constructed from heat treated 4140 alloy steel
with a minimum tensile strength of 150,000 psi.

4. Seals
a. The unit shall be equipped with a mechanical seal suitable for 30 psi operation.
b. The mechanical seal shall not be equipped with any springs.

5. In-Line Pot / Chamber

a. The interior design of the in-line pot / chamber shall be such that it uses a
cyclone effect to remove metal and other heavy solids that may cause damage
to the cutting blades.

b. The pot / chamber shall be equipped with one (1), 4-inch ball valve.
c. The pot / chamber shall be equipped with one clean-out flange.
6. Vibration

a. The macerator shall operate at any point in its operating range without
excessive noise and vibration. Vibration at any point in the operating range
shall not exceed limits allowed by the Hydraulic Institute.

7. Suction and Discharge Connections
a. Suction and discharge connections shall be ANSI 150-pound flanges.

C. Electrical

1. See Section 16150 — NEMA Frame Induction Motors, 600V and Below for electrical
requirements.

2. A safety switch will be installed on the unit to automatically lock out the electrical
current when the unit is opened.

D. Instrumentation
1. Refer to Section 17920 — Control Narrative for the macerator control description.
2. Refer to Section 16700 — Common Control Panel Requirements for Equipment
3. Control Panel Requirements
All controls shall be hard-wired relays. A PLC is not allowed.
NEMA 4X 316 stainless steel enclosure with three (3) point latching handle.
Main control power disconnect for incoming power.
Forward and reverse contactors with motor protection.
Current sensing switch used for jam condition.
Hand-Off-Auto selector switch.

"0 o0 T W
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g. Power, Stop and Fault LED and ETM Indicators. Forward and Reverse
illuminated pushbuttons.

h. Emergency Stop pushbutton.

i. Panel components and cables shall meet the COA standard specifications
outlined in Division 16 and Division 17.

j. Panel control color scheme shall meet COA standards.

2.02 PAINTING

A. Equipment, frames, baseplates, appurtenances, etc., shall receive surface preparation,
prime coating and one finish coating in the factory prior to shipment in accordance with
applicable requirements of Section 09900 — Painting. The CONTRACTOR shall apply a
second finish coating in the field to all valves and piping, and touchup paint to the
equipment. Colors shall be selected by the OWNER during submittal reviews. The
CONTRACTOR shall provide a manufacturer’s standard factory applied epoxy coating to
macerator and motor.

B. Machined, polished, and non-ferrous surfaces shall be coated with corrosion prevention
compound.

PART 3 EXECUTION

3.01 FACTORY TESTING
A. Hydrostatic Test: The macerators shall be tested to Hydraulic Institute standards.
B. Vibration Test: Demonstrate the macerator runs smoothly during testing.

3.02 INSTALLATION

A. All equipment and accessories shall be installed in accordance with the Manufacturer’s
written recommendations, as approved by the ENGINEER, as shown on the Drawings
and in accordance with all OSHA, local, state and federal codes and regulations. Mount
systems as indicated.

B. The CONTRACTOR shall be responsible for installing equipment that the Manufacturer
could not ship assembled as an integral part of the system due to shipping restrictions.
These items shall be identified on the Manufacturer’s approval drawings.

C. Do not begin fabrication or erection prior to submittal approval.

D. Factory mount macerator and motor, coupled together, on a common groutable steel
base, properly braced to form a rigid support for the entire unit. Factory align the units
on the base prior to shipment. Final alignment shall be performed in the field following
base grouting and piping connections.

3.03 FIELD INSPECTION, PERFORMANCE TESTING, AND START-UP

A. Prior to Start-Up, all equipment shall be inspected by the Manufacturer’s certified service

engineer for proper alignment, quiet operation, proper connection and satisfactory
AUST1600646.01 11330-11 05/26/21

HORNSBY BEND BMP CENTRIFUGES MACERATORS



performance. Provide written certification from the certified service engineer that the
equipment is performing and operating as intended and is approved for Start-Up.

B. Start-Up shall be performed per Section 11361 — Centrifuge Thickening Equipment.

C. Any component parts which are damaged as a result of Performance Testing, Start-Up
or which fail to meet the requirements of these Specifications shall be replaced,
reinstalled and re-tested at the CONTRACTOR's expense.

3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 11361
CENTRIFUGE THICKENING EQUIPMENT
PART 1 GENERAL
1.01 SCOPE

A. The work requires that the Centrifuge Manufacturer accept responsibility for furnishing
a complete Thickening System as indicated in the Specifications and on the Drawings
but without altering the CONTRACTOR'’s responsibilities under Contract Documents.

B. The CONTRACTOR shall perform the demolition of the existing Thickening System as
shown on the Drawings. The CONTRACTOR shall furnish labor and materials as required
for the storage and installation of the thickening centrifuge units.

C. The CONTRACTOR will be responsible for equipment unloading and storage of the
centrifuge Thickening System per the direction of the Centrifuge Manufacturer. The
CONTRACTOR shall install and place in satisfactory operation the two (2) thickening
centrifuge units, equipped complete, as shown on the Drawings and as specified herein.
All necessary and desirable accessory equipment and auxiliaries, whether specifically
mentioned herein or not, shall be furnished and installed as required for an installation
incorporating the highest standards for this type of equipment.

D. The Centrifuge Manufacturer shall provide the specified services of factory-trained field
technicians for supervising the installation, debugging and optimization of the system.
The Centrifuge Manufacturer shall be responsible for verification of system installation,
Start-Up, conducting all acceptance testing, and operation and maintenance training of
the OWNER'’s personnel on the complete operating centrifuge Thickening System.

E. The Centrifuge Manufacturer shall have responsibility to provide a complete and
functional Thickening System that includes the following components in addition to the
Centrifuge Thickening Equipment. The Centrifuge Manufacturer shall be responsible to
provide all equipment and coordinate all controls so the equipment operates as a
complete Thickening System as intended and described in Section 17920 — Control
Narrative:

1. Section 11318 — Progressive Cavity Pumps

Section 11323 — Rotary Lobe Pumps

Section 11330 — Macerators

Section 17520 — Instruments

Section 17400 — Instrument Panels

Other controls and appurtenances needed for a complete and functional system

ounhkwn

1.02 RELATED WORK
A. Drawings and all provisions of the contract documents shall apply to this Section.

B. Division 1 — General Requirements
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C. Special Provision 410S — Concrete Structures

D. Section 03600 — Grout

E. Section 06500 — Fiberglass Reinforced Plastics & Fabrications
F. Section 09900 - Painting

G. Division 11 — Equipment
H. Division 16 — Electrical
I. Division 17 — Instrumentation

1.03 DEFINITIONS

A. Thickening System: A Thickening System is defined as a macerator, sludge feed pump,
centrifuge and sludge discharge pump arranged in series to achieve sludge thickening.

B. Solids Capture Rate: Solids capture is defined as the percent of the total solids content
in the raw feed solids flow that remain in the thickened end product on a weight basis.
For purposes of this specification, the solids capture rate is defined as:

TS ;. 7S. . —TSS
SCR=—discharge | “Pfeed " *centrate 4,
TSfeed TSdischarge ~TS8¢entrate
Where SCR = Solids capture rate, % by weight
TSdischarge = Total solids in the thickened cake discharge, % by dry weight
TSteed = Total solids in the raw feed solids flow, excluding any dilution

from the polymer solution flow, % by dry weight

TSScenrate = Total suspended solids in the centrate flow, excluding any dilution
from the polymer solution, % by weight

C. Solids Content: Solids Content is to be defined as the percent of total solids in the raw
feed solids flow on a weight basis, excluding the polymer solution flow, % by dry weight

D. Polymer Consumption: Polymer Consumption is to be based on 100% active polymer.

E. G-volume: G-volume is to be defined as a function of the solids acted on by G-force
while inside the cylindrical section of the centrifuge. This value is proportional to the
speed of the centrifuge and is calculated thus:

G—VolumeszszD xLx(Dg—Dj)

b
Where K = Constant (4.83 x 10%)
W = Operating Speed, rpm
L = Clarification Length of Bowl (Length of Bowl’s Cylindrical Section), inches
Dq¢ = Cake Discharge Diameter, inches
Dy = Bowl Diameter, inches
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1.04 SUBMITTALS

A. Submit to the ENGINEER, in accordance with Section 01300 — Submittals and Section
11000 — Equipment General Provisions, shop drawings and equipment data. All submittal
requirements as specified in related Sections shall apply to the work described herein.

B. Process information including capacity, loading, flow rates and concentrations, polymer
requirements (Centrifuge Manufacturer's recommended type, dosage, feed solution
concentration), percent solids capture rate, power requirements and discharge percent
solids.

C. Shop drawings specific to the project including but not limited to complete installation
and assembly drawings, showing the Centrifuge Manufacturer’s dimensions for the
thickening centrifuge units furnished herein. Shop drawings shall include the following
information as a minimum:

1. Centrifuge Manufacturer and model number of each type of equipment.

2. G-volume calculation and supporting shop drawings for the clarification length of
bowl (L), cake discharge diameter (D4) and bowl diameter (Dy).

3. Centrate and discharge solids chutes (including sample tap, flushing and venting
connection locations).

4. Polymer connection locations and routing.
5. Odor Duct System connections, including duct layout and supports.

6. Centrifuge platforms, including material specifications, layout, supports and
elevations.

7. Layout and installation drawings of a complete thickening centrifuge unit, including
all proposed components with dimensions, foundation details, clearances required,
sizes indicated, important details of construction, anchor bolt loadings, total
operating weights of the product (sludge, water, equipment, etc., wet and dry),
and loadings to supports, drainage piping and other information necessary to install
the equipment.

D. Detailed specifications and data describing the materials of construction, thicknesses,
coatings and linings.

E. List of the CONTRACTOR's responsibilities.
F. List of the Centrifuge Manufacturer’s responsibilities.

G. Details of Thickening Centrifuge Units, including (but not limited to) the following:

1. Field and installation requirements, including mounting and access requirements
and total weight of each component and each complete assembly.

2. Abrasion protection and surface preparation / painting as specified.
3. Centrate drainage/collection system.

4. Drive systems including speed range, drive configuration, speed reducer, motor
name plate data, drive controller features, schematics, utility requirements,
hydraulic components, valves, piping and control devices.

5. Scroll conveyors including feed distributer and pool settings.
6. Scroll exchange program.
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7. Bearings including bearing Manufacturer, housing type, warranty life and certified
calculations of AFBMA L-10 bearing life.

8. Wash system, including washwater supply requirements (flow and pressure).

9. Inlet feed line.

10. Required anchor bolts.

11. Vibration isolators.

12. Centrifuge Manufacturer recommended polymer input location(s).

13. Electrical components including enclosures, and machine mounted components.
14. Differential speed control as specified.

15. Special shipping, storage and protection, and handling instructions.

H. Complete information on electric motors for each type of equipment furnished including
make and type of motor, brake horsepower at full voltage, guaranteed minimum rated
efficiency, speed torque curves, AFBMA L-10 bearing life and all nhameplate data.

L. Complete electrical and instrumentation wiring diagrams and data on controls to be
furnished, including, but not limited to the following items:

1. Complete Thickening System interconnection diagrams between power supply,
control panels, drive motor, secondary drive motor and all ancillary equipment
connected to control system, including terminal humber connection points.

2. Control panel overall dimensions and layout of external and internal mounted
components.

3. Complete electrical schematics with power and control wiring diagrams of field
connections with identification of terminations between local panel, junction boxes,
equipment items, instrument devices and the like in accordance with the current
standards. Schematics shall include all component ratings.

4. Complete electrical control schematic diagram.

5. Provide description of control system in both written and schematic form including
functions monitored, controlled and alarmed. Include sequence of operation and
interface requirements.

6. Control component itemized information and data.

7. Electrical one-line diagram.

J. Elevation and location of emergency stop panel mounted device. Provide details of
power distribution and full load current draw of panel. Provide list of all terminations
required to receive inputs or transmit inputs from the local panel.

K. Provide PLC submittal. The submittal shall include PLC database and PLC configuration.
The database shall have all PLC/OIU points included with tags, descriptions, addresses,
range, and engineering units. Provide an electronic spreadsheet copy to the City’s
SCADA Programming Engineer. The PLC submitted shall conform to Section 17300 —
Programmable Logic Controller (PLC) Requirements.

L. Provide a complete OIU configuration submittal. The submittal shall include OIU
configuration, database, alarm and event configuration, and screens. OIU screens shall
be in color.
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M.  Centrifuge Manufacturer's recommended type of lubrication recommended for all
equipment.

N. Polymer Testing results and Centrifuge Manufacturer’s recommended polymer type and
manufacturer.

0. Complete factory testing requirements and results for each type of equipment specified
herein (including test procedures and certifications). A report of the factory test results
is required prior to delivery of the equipment to the jobsite.

P. A list of the Centrifuge Manufacturer’'s recommended spare parts, special tools and
consumable materials (such as lubrication or oil) to be furnished. Supply details of the
proposed special tools steel job site box (specified herein). The Centrifuge
Manufacturer’s warranty agreement and special guarantee in compliance with the
Contract Documents, including statement of minimum hours of bowl life warrantied.

Q. Certifications of the Centrifuge Manufacturer’s factory certified engineer or technician.

Centrifuge Manufacturer’s Installation Instruction and certificates for proper installation
which states that the equipment meets all the design and performance requirements of
this Specification.

1. Installation, Start-Up, and test schedule with installation and test procedures shall
be furnished prior to installation of the equipment.

2. Owner Training lesson plan.

S. Certification of Compliance or complete list of all deviations from the Drawings and/or
Specifications. This certification must also indicate that the operating personnel have
been suitably instructed in the operation and maintenance requirements of each of the
components of the Thickening System.

T. Submit Operation and Maintenance manuals for the entire thickening centrifuge unit,
including each component and its interaction with the system, in accordance with
Section 01730 — Operation and Maintenance Data and Section 11000 — Equipment
General Provisions.

1.05 REFERENCE STANDARDS

A. Design, manufacture, and installation of the thickening centrifuge herein specified shall
be in accordance with, but not limited to published standards of the following as
applicable:

American Gear Manufacturer’s Association (AGMA)
American Institute of Steel Construction (AISC)
American National Standards Institute (ANSI)

American Society of Mechanical Engineers (ASME)
American Society for Testing Materials (ASTM)

American Welding Society (AWS)

Anti-Friction Bearing Manufacturer’s Association (AFBMA)
Institute of Electrical and Electronics Engineers (IEEE)

N ARWNE
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9. National Electric Code (NEC)

10. National Electrical Manufacturer’s Association (NEMA)
11. Occupational Safety and Health Administration (OSHA)
12. Steel Structures Painting Council (SSPC)

13. Underwriters’ Laboratories, Inc. (UL)

1.06 QUALITY ASSURANCE

A. All components in the thickening centrifuge units shall be supplied by a single Centrifuge
Manufacturer. The Centrifuge Manufacturer shall be responsible for assuring a complete
and operable Thickening System.

B. All calculations shall be sealed by a licensed Professional Engineer.

C. All equipment shall comply with the requirements of Section 11000 — Equipment General
Provisions.

D. Appurtenant equipment shall be new and shall be designed, fabricated and assembled
in accordance with the best engineering and shop practices. Individual parts shall be
manufactured to standard sizes and gauges. Components of the thickening units shall
be designed for the stresses which may occur during fabrication, shipping, erection or
maintenance. Materials shall be suitable for service conditions and as described herein.

E. Thickening Centrifuge Manufacturer shall maintain a complete stock of spare parts
commonly needed for the equipment specified. Additional spare parts must be made
available within a 48-hour period.

F. Scroll replacements must be made available within a 48-hours period.

G. The equipment, sizes, materials and arrangements described herein are based on
recommendations by equipment manufacturers and shall be considered maximum or
minimum limits of acceptability. Variances to those shown on the Drawings or
Specifications shall require the ENGINEER's written approval.

H. The Centrifuge Manufacturer will construct and supply all equipment specified herein,
including the drive units. Systems consisting of components from different Centrifuge
Manufacturers will not be acceptable.

L. The Centrifuge Manufacturer shall submit for approval a certified quality plan covering
all aspects of shop fabrication, and if applicable, the field installation of systems to be
provided as part of this specification. The quality plan and quality control procedures
shall comply at a minimum with the requirements of ISO 9001 or the most current
standard as appropriate. Third party certification to ISO 9001 is preferred and if
registered accreditation credentials are presented all further responsibility of
demonstrating an approved quality plan shall be waived. The CONTRACTOR/Sub-
contractor/Centrifuge Manufacturer may propose incorporation of their own non-
certified quality control procedures within the quality plan subject to review and
ratification by the OWNER and/or ENGINEER. If a non-certified quality plan is approved
and used, documented procedures and inspection check sheets covering all work stages
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shall be provided, as applicable to the equipment and/or material being provided. The
procedures and documentation provided should be based on a recognized quality model,
at a minimum.

J. Acceptable Manufacturers:
1. CONTRACTOR and Centrifuge Manufacturer shall match existing equipment
installed where possible.
2. Centrifuge: Andritz Model D7LL with Turbolet and Easy Pond System, as
manufactured in Arlington, Texas.
3. Bowl Drive Motor (150hp, 460V, 3P, 60Hz, 1800rpm): Baldor Model ECP84406T-4
133131403
4. Back Drive Motor (20hp, 480V, 3P, 60Hz, 1775rpm): Baldor Model ECP82334T-4
133131404
a. Fan Connectors (non-metallic, flexible, Neoprene/Buna-N, 3/8"): Proco Series
500 Model Style 540
b. Expansion Joints (molded, wide-arch, Neoprene, Chlorobutyl, grey): Proco
Series 260 Model 261/NB, 262/NB
5. Control Component (listed for convenience; CONTRACTOR shall match existing
centrifuge installation components):
a. Vibration Sensor (VK, M12, DIN ISO 10816): ifm Model VKV022
b. Socket (M12, 250 AC / 300 DC, 4A): ifm Model EVC006
C. Field Cuttable RTD (100 ohm Platinum, 24"): Weed Instrument Model 110-
01B-A-4-C-24/NS1/
d. Connection Head Code 2 (general purpose aluminum, 2" NPT x 34" NPT
— industry standard): Weed Instrument Model 2A00D1
e. PC Programmable RTD Temperature Transmitter: Weed Instrument Model
4500H 4HQT3U-050+0300C
f. Inductive Sensor (8mm flush): Pepperl+Fuchs Model NCB8-18GM40-NO-
V1
g. Mounting Brackets (24 x 24 x 12): nVent Hoffman Model CSD242412SS6
h. Mounting Rail (35 x 7.5mm, zinc-plated clear, chromated steel, EN60715):
Rockwell Automation Model 199-DR1
i Fuse Holders: Allen-Bradley Model 1492-FB3C30-L
j. Time-delay Fuses (LP-CC Clas CC 60Vac/300vdc, 1/2-30A): Eaton Model
LP-CC-20
K. Terminal Block: Phoenix Model 3044102, Model 3004362, Model USLKG 5
0441504
l. End Cover (D-UT 2.5/10, gray): Phoenix Model 3047028
m. End Cover (D-UL 4/10): Phoenix Model 3003020
n. End Clamp (E/NS 35 N, gray): Phoenix Model 0800886
0. Marker for Terminal Blocks: Phoenix Model 0824589, Model 0824597
p. Plug-in Bridge (FBS 20-6, red): Phoenix Model 3030365
g. Plug-in Bridge (FBS 10-6, red): Phoenix Model 3030271
r. Plug-in Bridge (FBS 10-8, red): Phoenix Model 3030323
S. Partition Plate (ATP-UT, gray, 50 x 2 x 48mm): Phoenix Model 3047167
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aa.
bb.
cc.
dd.

ee.

g9.

hh.

3
kk.

mm.

nn.
00.
PP-
qq.

IT.
Ss.
tt.

uu.
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EMC Filter (15A, 3PH): Schneider Model VW3A4422
Schneider Model VW3A4553

Motion Servo Drive (Lexium32, 3P, 204/480V, 1.8kW): Schneider Model
LXM32MD18N4

Ethernet TCP/IP Communication Module: Schneider Model VW3A3616

TeSys VLS (body switch disconnector, 3 poles, 23A, on DIN rail):
Schneider Model VLS3P032R1

TeSys VLS (rotary handle, holefixing, red, shaft 5mm, 65 x 65mm,
defeatable): Schneider Model VLSH2H5RD

Load Center Grounding Bar Assembly: Schneider Model PK9GTA1

SinCos Hiperface encoder cable (3 x (2 x 0.14mm?) + (2 x 0.34mm?),
15m): Schneider Model VW3M8102R150

Power Cable (between servomotor BSH and servodrive, 4 x 2.5mm?,
15m): Schneider Model VW3M5102R150

Servo motor (BMH, 3.3Nm, 6000rpm, keyed shaft, with brake): Scheider
Model BMH1001P12F2A

TeSys VLS (shaft extension, 300mm, 5 x 5mm?): Schneider Model
VLSS3005

TeSys VLS (set of 2 terminal covers for 3 unit terminals): Schneider Model
VLSC3P1

Enclosure (free-stand, type 4X, single and dual access, 316L stainless
steel): nVent Hoffman Model A904820SSFSDN6 (custom)

Panels (for free free-stand single and dual access two-door enclosure):
nVent Hoffman Model AS0P48F1

Push Buttons — Selector Switches (30.5mm): Allen-Bradley Model 800H-
2HRWH2KB6AX

Contact block: Rockwell Model 800T-XD1M
Contact block: Rockwell Model 800T-XD2M

Push Buttons — Emergency Stop Operators (30.5mm): Allen-Bradley Model
800HC-TFRXT6AS5S

Round Beacons: Allen-Bradly Model 855BS-N35BL4
Vibratone Horns: Federal Signal Model 350-120-30

Panel Mount Gasket Kit: Federal Signal Model K8435666A
Large Folding Shelf: nVent Hoffman Model AASHLF1218
Door Switch Assembly: nVent Hoffman Model ALFSWD

Supplementary Protector / Miniature Circuit Breaker: Model 1492-
SPM1C020, Model 1492-SPM1C030, Model 1492-SPM1C040, Model 1492-
SPM1C050, Model 1492-SPM1C080, Model 1492-SPM1C150

Frequency Converter (1-ch, 24V DC): Rockwell Model 937CU-DIFRQ-DC1
General Purpose Relays: Allen-Bradley Model 700-HA33A1-4

Switched Mode Power Supply (240W): Allen-Bradley Model 1606-
XLE240EN

Surge & Filter Protection: Allen-Bradley Model 4983-DC120-20
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Safety Control Relays (60Hz, 120V): Allen-Bradley Model Bulletin 700S-
CF620C

IEC Contactors: Allen-Bradley Model 100-SA20

General Purpose Relays: Allen-Bradley Model 700-HA33A1-3-4
General Purpose Relays: Allen-Bradley Model 700-HN205

Bus Bars: Rockwell Model 1492-A1BB

Circuit Breakers Rockwell Model 1489-M1D200

APC Smart-UPS SRT (1000VA 120V): Schneider Model SRT1000XLA
Dry Contact I/O SmartSlot Card: Schenider Model AP9613

Industrial Ethernet 2000 Series Switches: Cisco Model IE-2000-8TC-G-L
Compact Shielded CAT 6 Patch Panel: DINSpace Model SNAP-CU-12
HotSwap MBP (1500VA, 120V): Eaton Model EHBPL1500R-PDU1U
T32 AC/DC DIN Rail Mount Hour Meter: Model T32F717D

LED Light Kit: nVent Hoffman Model LEDD1S35

EM-DUO (120V AC, 15A, GFI): Phoenix Model 5600462

Socket (SD/US, SC, LA, GY): Phoenix Model 2963860

Base Element (screw connection, CB1/10-1/10 UT-BE): Phoenix Model
2801305

Thermomagnetic Device Circuit Breaker (SFB, 2A): Phoenix Model
2800837, Model 2800838

Rack M430 (12 slots, panel or plate mounting): Schneider Model
BMXXBP1200

Analog Output Module M340 (8 outputs): Schneider Model BMXAMO0802

20-way Removable Screw Cap Clamp Terminal Block: Schneider Model
BMXFTB2010

Non-Isolated Analog Input Module: Schneider Model BMXAMI0800
Dry-Running Protection Device TSE: Seepex Model SGRTSE 115V ACB
External Mounting (Type 9): Gems Model 164870

Stainless Steel Magnetically Activated Safety Interlock Switches and
Actuators (MA-S20DSC3, 36): Omron Model 44507-0439

700-HA General Purpose Relay: Rockwell Model 700-HA33Z24
Thermostats (FLZ 530): Pfannenberg Model 17121000000

PF Series Filterfans: Pfannenberg Model 11643154055

Exhaust Filters: Pfannenberg Model 11740004055

Interposing/Isolation Relays: Allen-Bradley Model 700-ADL1R

Intelligent Temperature Transmitter Model RTT20: Foxboro Model RTT20I
PowerFlex 750-Series: Rockwell Model 20G11ND027AAONNNNN

Molded Case Circuit Breakers: Allen-Bradley Model 140G-]J3C3-C60-SD-
AA, Model 140G-J6F3-D25, Model 140G-]J-TLC13, Model 140G-J-EXT3,
Model 140G-J-FMX04

1489-M Miniature Circuit Breaker: Rockwell Model 1489-M1C010, Model
1489-M1C040, Model 1489-M1C080, Model 1489-M1C200
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cccc. Transformer: Allen-Bradley Model 1497A-A1-M6-0-N, Model 1497A-A13-

M6-0-N, Model 1497A-A14-M6-0-N

dddd. Fan: ADDA Corporation Model AK1781HB
eeee. TopTherm Fan-and-Filter Unit: Rittal Model 3244.110, Model 3173.100

ffff.

Dual-Element Time-Delay Fuses: Bussmann Model LPJ-2SP, Model LPJ-
25SP

gggg.  Fast-Acting Fuses: Bussmann Model KTK-R-1/10
hhhh.  Time Delay / Class CC Fuses (AMP-TRAP 2000): Ferraz Shawmut Model

i

ATQR1, Model ATQR10, Model ATQR15
Square Body (DIN 43 653, 690V/700V): Bussmann Model 10-400A
Current Transformers: Rockwell Model 1411-2SFT-301

kkkk.  Transformer (Model 2VT469): Instrument Transformers Model 2VT469-

480
Remote Door Switch: nVent Hoffman Model ALFSWD

mmmm. LED Light Kit: nVent Hoffman Model LEDA1S35
nnnn.  Heaters: Pentair Model DAH1001A
0000. Flanges: Smith-Blair Flange-Lock Restrained FCA model 911 adaptors

K. The identification of acceptable manufacturers and / or centrifuge models does not
exclude the manufacturer from compliance with the requirements stated herein.

1.07 SYSTEM DESCRIPTIONS

A. General Design Conditions:

1. The centrifuges shall efficiently thicken the raw wastewater sludge collected from
the equalization tank as specified herein:

a.

0

€.

f.

Solids type: raw sewage sludge (approximately 70% primary sludge and 30%
waste activated sludge by volume). Raw sludge is sent from two different
wastewater treatment plants in Austin (Walnut Creek and South Austin
Regional) and may contain lime or magnesium hydroxide precipitates. Volatile
Solids range from 3,000 mg/L to 14,200 mg/L.

Solids content: normal range of 1.0-2.5% dry solids by weight with a potential
maximum value of 3.5%

Solids loading (individual centrifuge): 54,000 to 252,000 pounds/day

The centrifuge must be designed, fabricated and assembled in accordance with
the best engineering and shop practices such that the unit shall generate at
least 3000 G's of force at the bowl wall.

Minimum G-Volume of 568,474 G-Gallons and 3000 G’s at a bowl speed of
2,700 rpm for each unit. See Definition section for G-Volume calculation.

Maximum bowl! operating speed of 2,850 rpm.

2. Performance requirements: Each Thickening Centrifuge unit specified herein shall
provide the performances as specified herein:

a.

AUST1600646.01

Solids and Hydraulic Loading Requirements

(i) Design Feed Rate: 450 gpm
(i) Thickened Solids Requirements:
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(@) Design: 6% dry solids by weight
(b) Minimum: 5.5% dry solids by weight
(c) Maximum: 6.5% dry solids by weight
b. Design solids capture rate equal to a minimum 95% of feed total solids by dry
weight at design feed rate and normal dry solids range.

c. Polymer consumption equal to a maximum of 6 active pounds per ton thickened
sludge at design feed rate and normal dry solids range.

d. Operating schedule at design loading shall be 7 days per week and 24 hours
per day.

e. The centrifuge units shall be completely enclosed so as to prevent odorous air
from escaping the units.

B. Site Conditions and Size Requirements:
1. The equipment specified herein shall be suitable for the site conditions and size
requirements as specified herein:
Ambient temperature range: 40—-104°F (indoors without air conditioning)
Ambient humidity range: 10% — 90%
Maximum overall length: 230 inches
Maximum overall width: 72 inches
Maximum overall height: 72 inches
Maximum dry static gross weight: 30,000 pounds

"0 o0 T W

C. Equipment Tag Numbers
1. Equipment tag names included herein are as follows:
a. Thickening Centrifuge NO. 1 ....oovvuiiiiiiiiiiii e, HB-TC-CE-100
b. Thickening Centrifuge NO. 2 ...cceueiiiiiiiiiiii s HB-TC-CE-200

D. Power Supply Requirement:
1. Main drive: 150 HP per machine
2. Secondary drive: 20 HP per machine

1.08 SERVICES OF CENTRIFUGE MANUFACTURER

A. A factory-trained qualified service technician shall be provided to instruct the OWNER's
plant operation and maintenance personnel in the proper operation and maintenance
(O&M) of the equipment in accordance with the provisions of Section 01730 — Operation
and Maintenance Data and as specified herein.

1. Operating and maintenance manuals shall be furnished to the OWNER as provided
in Section 01730 — Operation and Maintenance Data and Section 11000 -
Equipment General Provisions. The manuals shall be prepared specifically for this
installation and shall include all required cut sheets, drawings, equipment lists,
descriptions, etc. that are required to instruct operating and maintenance personnel
unfamiliar with the centrifuge thickener mechanisms’ operation and maintenance.
In addition to the requirements of Section 01730 — Operation and Maintenance Data
and Section 11000 — Equipment General Provisions, the manuals shall include the
following at @ minimum:
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C.

Complete parts list, cross-referenced to exploded view assembly drawings.
Step-by-step disassembly and reassembly instruction including tolerances and
torque requirements.

Dimensional drawings for all provided components with their respective
weights.

2. Owner Training shall be provided and shall include operational instructions to two
(2) separate operational teams over a minimum of twenty-four (24) hours on site.

a.

The Centrifuge Manufacturer shall submit an Owner Training course outline
plan, 3 months before training starts, with proposed class material and class
schedule to the OWNER for approval. Training will begin only if the class
material and class schedule have been reviewed and approved by the OWNER.
Training shall be given at times convenient to the operational team being
trained in light of 12-hour operational shifts and duties while on shift.
Accordingly, some operational training will have to be conducted during hours
outside a normal Monday through Friday, 7:00 am to 3:00 pm, work day.
Owner Training shall include the following at a minimum:

(i) Startup procedures.
(i)  Shutdown procedures.
(ii)  Selection of proper polymer types and dosages.
(iv) Control and operation of all equipment and appurtenances of the

Centrifuge Thickening Unit, including feed and discharge pumps.

(v) Operating adjustments for performance optimization.
(vi) Troubleshooting guidance.
(vii)  Recognizing normal and abnormal operating conditions.
(viii)  Preventative maintenance, including all maintenance procedures.
(ix) Emergency procedures.
(x) Record keeping (verify process with OWNER).
(xi)  All mechanical unit functions and descriptions.

3. Owner Training shall also include hands-on maintenance instructions to one
maintenance team. Maintenance training shall be conducted during the hours of
9:00 am to 3:00 pm, Monday through Friday, with exact schedule being determined
in light of on-going maintenance team duties. Maintenance training shall include
the following, at @ minimum:

a.

e

g.

Step-by-step assembly and disassembly procedural requirements.
Replacement part identification and ordering procedures.
Lubrication procedures.

Torque and limits switch adjustment.

Recommended routine maintenance procedures.
Trouble-shooting and diagnostic procedures.

Fuse and pilot lamp replacement.

B. The Centrifuge Manufacturer's factory certified service technician who has complete
knowledge of proper installation, Start-Up, testing, operation and maintenance of the
Thickening System components as herein specified shall be provided as noted herein

AUST1600646.01
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and in Section 01730 — Operations and Maintenance Data to test, calibrate and place

into service the equipment. Submit qualifications of service technician for approval.

1. The factory certified service technician shall advise, consult and instruct the
CONTRACTOR on installation procedures and adjustments and inspect the
operators during installation as a condition of acceptance of the work.

2. The factory certified service technician shall be present during all Start-Up and
testing operations to make final adjustments as a condition of acceptance of the
work.

C. Person-hour requirements tabulated below are exclusive of travel time and do not
relieve the CONTRACTOR of obligation to provide sufficient services to place all
equipment and appurtenances into satisfactory operation.

Services to be Provided by the Factory Minimum Mlnlmgm Time
Representative Numt_)er of O_n-S|te Per
Trips Trip (Hours)
1. Supervise and assist in the installation of the
i . i 2 24
thickening centrifuges
2. Inspect and completion of Centrifuge
Manufacturer's Certificate of Proper Installation 2 8
in functional and acceptance testing®
3. Supervise and assist in Start-Up and initial 2 40
i (b)
adjustment as necessary
4. Supervise and assist in functional and
: 2 24
acceptance testing©
5. Owner Training — Instruct OWNER and 1 24
ENGINEER in proper startup and O&M@
6. Supervise and assist in Thickening System 2 16

optimization(®

(a)
(b)

(c)
(d)
(e)

May be done upon completion of Item 1, if acceptable to the ENGINEER.

Instruction may be given upon completion of Item 2, provided that the test is successful and the
O&M manuals have been submitted to and reviewed by the ENGINEER.

May be done upon completion of ltem 2, if acceptable to the ENGINEER.

May be done upon completion of ltems 2 and 3, if acceptable to the ENGINEER.

Instruction may be given upon completion of Item 4, provided that the test is successful and the
O&M manuals have been submitted to and reviewed by the ENGINEER.

1.09 SPARE PARTS AND SPECIAL TOOLS

A. All spare parts, special tools, supplies and lubricant requirements as specified in related
Sections shall apply to the work described herein.

B. Provide the OWNER a list of all spare and replacement parts with individual prices and
locations where available. Prices shall remain in effect for a period of not less than one
(1) year after final acceptance.

AUST1600646.01
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C. Spare parts shall be protected from damage, moisture and dirt accumulation. The spare
parts shall, if possible, be enclosed within an airtight membrane. Spare parts supplied
in matched sets, such as drive belts, shall be wrapped, bound or labeled to indicate a
set.

D. Provide all special tools required for normal maintenance. Special tools shall be
packaged airtight and shall be protected from damage, moisture and dirt accumulation.
The CONTRACTOR shall provide a minimum 24” x 60” top-opening, lockable, heavy-
duty steel job site box (Jobox or equivalent) to house the centrifuge thickening unit
special tools (including bowl lifting device(s) and scroll removal/lifting device(s)), spare
parts, and consumable materials, including the items provided under the 2018 Hornsby
Bend Biosolids Management Plant Thickener Complex Rehabilitation project. The size of
the steel job site box shall be large enough to include all items provided. The box shall
be heavily constructed and designed as a permanent storage enclosure for the items
listed. Tools, spare parts, consumable materials shall be clearly and indelibly marked on
the exterior to indicate equipment for which tools are intended. At minimum, the
Centrifuge Manufacturer shall furnish the following special tools:

Item Quantity
1. Universal Tools (including any special wrenches, pliers, screw
drives, plastic hammers, etc.) (1) Set
2. Pin Extractor (2)
3. Scroll Thrust Bearing Extractor (2)
4. Greasing Set (1)
5.  Wrenches (2) Set
6. Threaded Rods (2) Set
7. Threaded Spindles and Plates (2) Set
8. Lubricator Extension with Clamps (1)
9. Needle Bearing Puller (2)
10. Wrench for Lubricating Nipple (1)
11. Lifting Straps and Shackles for Bowl Cover (2) Set
12. T-handle wrench (1)
E. Spare Parts: At minimum, the Centrifuge Manufacturer shall furnish the following spare
parts:
Item Quantity
1. Main Drive Bearings (2) Sets
2. Conveyor Bearings and Seals for Centrifuge (2) Sets
3. Matched Drive V-Belts for Centrifuge (2) Sets
4. Seals and O-Rings for Centrifuge (2) Sets
5. Temperature and Vibration Sensors (2) Sets
6. Each type printed circuit board for Main Drive (1) Each
7. Power Diodes for Main Drive (2)
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8. Power Transistors for Main Drive (2) Pair
9. 50% Main Drive replacement fuses, all types & sizes

F. Consumable Materials: At minimum, the Centrifuge Manufacturer shall furnish the
following lubricant, grease and consumable materials:
Item Quantity
1. All lubricants (2) 1 Year’s Supply (20 gallons minimum),
including Initial Oil Change
2. Oil Filters, if required (2) 1 Year’s Supply

1.10 DELIVERY, STORAGE AND HANDLING

A. Equipment provided herein shall be handled and stored in accordance with the
manufacturer’s recommendations, and as specified in Section 01600 — Materials and
Equipment and Section 11000 — Equipment General Provisions. None of the components
of the equipment shall be dropped and all the components shall be examined before
installation. No items shall be installed which are found to be defective, and must be
repaired to the satisfaction of the OWNER and ENGINEER prior to installation.

B. All equipment and parts shall be properly maintained and protected so that no damage
or deterioration will occur during a prolonged delay from the time of shipment unit
installation is completed and the equipment is ready for operation.

1. The centrifuge drain line, centrifuge discharge access trench and centrifuge
supports shall be installed prior to the shipment of the centrifuge units.

2. The centrifuge units shall not under any circumstance be stored outdoors.

C. Factory assembled parts and components shall not be dismantled for shipment or
storage unless recommended by the Centrifuge Manufacturer in writing to the
ENGINEER.

D. Spare parts shall be packaged in containers, labeled clearly with part number,
designating contents and pieces of equipment. Spare parts shall be delivered at the
same time as pertinent equipment.

E. The finished surfaces of all exposed flanges shall be protected by wooden or equivalent
blank flanges, strongly built and securely bolted.

F. Finished iron or steel surfaces not factory painted shall be properly protected to prevent
rust and corrosion.

G. No shipment shall be made until approved by the ENGINEER in writing through the
submittal process.

1.11 MANUFACTURER’'S WARRANTY

A. The Centrifuge Manufacturer shall warrant that centrifuges shall be free from defective
material and workmanship for a period of three (3) years from the date of written
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PART 2
2.01

OWNER acceptance. The warranty shall be provided in writing starting from the date of
acceptance by the OWNER.

Before the warranty period will begin, equipment must operate as intended for thirty
(30) days without failure, maintenance or operator intervention unless it is required as
part of the normal function of the equipment. During this 30-day period, the equipment
shall perform as stipulated in 1.07. The warranty period will not officially begin until the
Centrifuge Manufacturer provides the following Certification and the OWNER
subsequently provides a written acceptance of the certification and establishes the
warranty start date.

Centrifuge Manufacturer’s Certification: Provide a letter of certification addressed to the
OWNER and signed by an authorized representative of the Centrifuge Manufacturer.
The letter shall state the following:

1. The centrifuge will efficiently and thoroughly perform the required functions in
accordance with the Contract Documents.

2. The roles and responsibilities of the Centrifuge Manufacturer and CONTRACTOR for
the coordination of equipment, including but not limited to, including but not limited
to motors, variable speed drives, controls, and services required for proper
installation and operation of the completely assembled and installed unit.

3. The equipment has been installed in accordance with the Centrifuge Manufacturer’s
requirements, and is in proper adjustment and operating condition, has been
operating for a minimum of thirty (30) days without failure (as specified above),
the Centrifuge Manufacturer is prepared to warrant the equipment to perform in
full compliance with these specifications and the equipment is ready to be turned
over to the OWNER for operation.

4. The Centrifuge Manufacturer has inspected the installation and verified training of
the OWNER’s operations and maintenance personnel upon completion of the
Thickening System installation.

PRODUCTS
GENERAL PERFORMANCE REQUIREMENTS

All equipment including controls specified herein shall be specifically designed for the
separation of solids from raw sewage sludge (approximately 70% primary sludge and
30% secondary sludge) and the environment encountered in this installation. The
environment will be moist and corrosive. The sludge may contain abrasive materials.
These and other conditions generally characteristic of wastewater treatment plant
sludge are not considered abusive or abnormal with respect to equipment warranty
provisions.

Equipment shall be designed and capable of either continuous or intermittent operation.
This specification covers certain required features of the equipment, but does not
purport to cover all details entering into its design.

All equipment specified herein shall be furnished by the Centrifuge Manufacturer. This
does not require that all equipment be manufactured by a single manufacturer, but does
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require that the Centrifuge Manufacturer shall be responsible for the satisfactory
operation of the Thickening System.

D. The thickening centrifuge shall be completely factory assembled and tested with control
panel drives and motors as appropriate for the industry standards prior to shipment to
the jobsite. PLC shall be programmed and factory tested with the solids Thickening
System components.

E. The equipment, sizes, materials and arrangements described herein are based on
recommendations by equipment manufacturers and shall be considered minimum limits
of acceptability. The Centrifuge Manufacturer shall be responsible for design,
arrangement and performance of all equipment supplied herein. Arrangements other
than those shown on the Drawings shall be subject to the ENGINEER's approval and
shall be at no additional cost to the OWNER.

2.02 CENTRIFUGE

A. General

1. The thickening centrifuge shall consist of a horizontal solid bowl, with scroll
conveyor utilizing a speed inducer or gear reducer for changing the differential
speed between the rotating bowl and scroll conveyor. Additional components
included in this specification that are to be independently mounted include the
control panels, variable frequency drives and related electrical components. System
shall include, as a minimum, all controls and instrumentation as specified herein
and / or presented on the Drawings. Materials and general design of the centrifuge
systems shall be the Centrifuge Manufacturer’s standard, except as specified herein.

2. The centrifuge shall be dynamically balanced prior to shipment.

3. All wetted parts of the centrifuge rotating assembly shall be at a minimum 316
stainless steel except for the “0” rings, seals and abrasion-resistant material. “"0”
rings shall be Nitrile rubber; lip-type seals shall be Nitrile rubber.

4. All equipment, supports, anchors and fasteners shall be of adequate strength to
withstand loads associated with starting, turbulence, thrusts from liquid movement,
thermal expansion and contraction and other loads encountered under normal
operating conditions.

5. There shall be no rigid connections at the feed tube, vents, solids discharge, liquid
discharge or other components whatsoever to the machine, thus preventing
transmission of vibration to structure support, piping and appurtenant equipment.
No exterior loads are to be transferred to any of the equipment.

6. No dissimilar metals shall be in direct contact unless properly insulated with a 2 mm
thick continuous neoprene gasket.

B. Bowl

1. The bowl shall be centrifugally cast from duplex stainless steel with a minimum
tensile strength of 100,000 psi. All centrifugal casts and welded joints shall be
examined for cracks, porosity or other defects by means of a liquid dye penetrate
test. Bowl inspection reports shall be supplied prior to final acceptance.
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6.

7.

The pond depth in the centrifuge bowl shall be adjustable through the use of 316
stainless steel sliding weir plates at end of the bowl where liquid is discharged. Cake
solids shall be discharged opposite from the liquid discharge.

The front and rear bowl hubs shall be centrifugally cast with duplex stainless steel.
The bowl shall be manufactured with longitudinal ribs that shall prevent
circumferential slippage of the sedimented solids and provide for the formation of
a protective solids layer.

Solids discharge port(s) shall be protected from corrosion and abrasion per the
Centrifuge Manufacturer.

The bowl shall be dynamically, independently balanced to allow for exchange of a
replacement bowl without need for balancing of the assembled rotating assembly.
The centrifuge bowl cover shall be constructed of 316 stainless steel.

C. Scroll Conveyor

1.

2.

The centrifuge shall include a 316 stainless steel horizontal cylindrical scroll
conveyor.

The scroll conveyor shall be supported on oil lubricated anti-friction ball or roller
bearings sealed from process contamination.

The scroll conveyor shall be independently balanced at full operational speeds such
that a scroll conveyor can be interchanged with another from the same model
centrifuge.

Scroll conveyor shall be designed such that the feed is evenly discharged into the
bowl and creating minimum disturbance to the pool for maximum settling of fine
particles. The feed chamber wall assemblies shall be protected from abrasion.

The edge and face of the conveyor flights shall be protected against abrasion with
tungsten carbide inserts tiles. Tile hardness shall meet or exceed 2500 Vickers
hardness and pass the requirements of ASTM G-65 testing procedures. A 15,000
hour wear guarantee shall be provided for the wear insert / tile assemblies. In lieu
of the 15,000 hour wear guarantee, a spare replacement scroll may be provided.

Tile wear shall be monitored by means of visual inspection. Measurable wear to the
outer tile edge tips and face shall indicate service schedules. Tile replacement shall
be capable of being made in the field without creating unbalanced conditions by
removal of the old assembly and welding a new assembly in place.

The centrifuge conveyor shall be removable without the displacement of the main
drive or secondary drive from the frame thus allowing for ease of inspection.

In order to minimize downtime, the manufacturer shall offer a scroll exchange
program. The scroll exchange program shall be established where an exchange
scroll shall be shipped to the plan site for installation into the centrifuge. The original
scroll shall be subsequently shipped back to the repair facility for rework and be
placed into the exchange program.

D. Casing Assembly

1.

AUST1600646.01

The rotating assembly and bearings of the centrifuge will rest on a carbon steel
epoxy-coated frame and 316 stainless steel casing assembly, specifically designed
for rigidity and noise reduction.
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2. The casing assembly shall be manufactured to contain and direct the solids and
liquid (centrate) discharge from the centrifuge and act as a protective guard and to
provide a complete enclosure. The bottom of the casing assembly shall be fitted
with a flexible splashguard for cake discharge. Both the upper and lower parts of
the casing assembly shall be constructed with 316 stainless steel.

3. To limit splashing and air leakage, the casing assembly shall be provided with seals
where the bowl hubs intersect the casing assembly and gasket on the machine
flanges where the upper and lower parts of the casing assembly join.

4. Lifting hooks shall be provided for lifting the casing assembly.

E. Frame

1. The frame shall support drive motors, rotating assemble, bearings and casing as a
single unit. Vibration isolators for the main drive motor and differential speed
system motor shall be supplied. A conduit box for all centrifuge mounted switches,
except those specifically related to the main drive motor, shall be mounted on the
base.

2. The frame shall be manufactured entirely from epoxy- or powder-coated carbon
steel, specifically designed for rigidity and noise reduction.

F. Centrifuge Base

1. The centrifuge shall be supported on a fabricated carbon steel base mounted on
vibration isolators.

2. The vibration isolators shall be selected and provided by the manufacturer for the
service required to isolate the centrifuge unit from the support structure. Isolators
shall be specifically sized depending on bowl speed and service conditions so that
they have a minimum dampening effect of 98% of all vibration loads in all
directions. Isolators shall be designed for seismic and axial loading.

3. Machined surfaces shall be provided at all points where support loads are
transferred to the base.

4. Lifting holes, hooks or bars in the base shall be provided as required for lifting of
the base by overhead crane.

G. Centrifuge Assembly Bearings

1. All bearings shall have a minimum AFBMA L-10 lifetime rating of 100,000 hours at
design operating speeds at 24 hours per day service. They shall be conservatively
designed to withstand all stresses of the service specified.

2. The centrifuge shall be designed such that the rotating assembly is supported by
two (2) main pillow block bearings. Each main bearing shall be lubricated ball or
cylindrical roller type bearing. Refer to Qil Lubrication System section below for
lubrication requirements.

a. The main bearings shall be equipped with RTD type temperature sensors which
monitor the temperature of the bearing race directly. The sensors shall be
platinum ohm resistance type PT100.

3. Bearings for the scroll shall be permanently grease lubricated OR oil filled.

4. Bearings for the motors shall be grease lubricated, ball or roller anti-friction type of
standard manufacture.
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H. Oil Lubrication System

1. Each centrifuge shall be supplied with an oil lubrication unit for the main bearings.
The lubrication unit shall be mounted on the centrifuge directly or as shown on the
Drawings.

2. The oil lubrication unit shall provide a controlled flow of oil to each main bearing.

3. The oil lubrication unit shall be interlocked with the centrifuge control panel so the
oil pump must be operational before the centrifuge can be started.

4. Oil temperature switches shall be provided in the oil return lines or the pillow block
bearings to stop the centrifuge on high oil temperature, if forced oil lubrication is
provided.

5. It shall be the responsibility of the Centrifuge Manufacturer to provide all
information necessary for the CONTRACTOR to connect each oil lubrication system
to its respective centrifuge. The lubrication system shall be powered and controlled
by the centrifuge power panel and control panel.

L. Vibration Monitoring System

1. The centrifuge shall be equipped with a vibration monitoring system consisting of a
minimum of two (2) vibration sensors, digital display, 4-20 mAmp outputs, alert
alarm and danger alarms.

a. Upon reaching an alert (stage 1) alarm, the control system will issue a warning
alarm at the panel. Upon reaching a danger alarm (stage 2), the control system
will shut down the centrifuge in a controlled shut down sequence.

J. Anchor Bolts
1. Anchor bolts shall be sized and recommended by the Centrifuge Manufacturer, and
shall be supplied by the CONTRACTOR. Anchor bolts shall be of 316 stainless steel
and comply with the requirements of Section 05051 — Anchor Bolts and Section
11000 — Equipment General Provisions.

K. Fasteners

1. All fasteners supplied with the centrifuge unit shall be corrosion-resistant and
material shall be 316 stainless steel.

L. Chutes

1. The chutes to direct the flow of solids and centrate (liquid) discharge out of the
centrifuge shall be designed and furnished by the Centrifuge. Chutes shall be
constructed of 316 stainless steel and supported independently.

2. Centrate Discharge Chute
a. The centrate discharge chute shall be fabricated of 316 stainless steel with the

top flange matching the rectangular flange of the centrifuge liquid discharge
connection and the bottom flange matching the diameter of the drain line as
shown on the Drawings. A flexible connection shall be included between the
bottom flange of the chute and the drain line. Refer to the Drawings.

3. Solids Discharge Chute

a. The solids chute shall be 316 stainless steel and rectangular with a top flange
matching the flange of the centrifuge flexible solids discharge connection. The
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chute connect the centrifuge solids discharge to the proposed progressive
cavity pump. Refer to the Drawings.

b. The CONTRACTOR shall field route non-potable water to the flushing
connection on the chute.

c. Refer to the Drawings.

d. Provide a level transmitter to measure the level of sludge in the chute. The
level transmitter shall be an ultrasonic level meter and shall be Siemens
Echomax XRS-5 Ultrasonic Transducer.

e. Provide a level switch for level high alarm and Thickening System control. The
level switch shall be Gems Level Switch LS-7 Series, Type 9 External Mounting,
SPST 20VA. The level switch shall be used to shut down the Thickening System
and polymer system when chute high level condition occurs.

M.  Centrifuge Access Platforms

1.

2.
3.

The Manufacturer shall provide FRP access platforms, stairs, ladders and gates as
shown on the Drawings.

The Manufacturer shall provide stainless steel handrails as shown on the Drawings.
The Manufacturer shall ensure access platforms allow adequate access to all
necessary points on the centrifuge. The platforms shall match existing platform
configuration for existing centrifuges wherever possible, unless otherwise noted.
Refer to Section 06500 — Fiberglass Reinforced Plastics & Fabrications for additional
information and requirements.

N. Main Drive System

1.

AUST1600646.01

The main drive system shall have an electric main motor and a belt drive system.
The belt drive system shall consist of multiple V-belts to provide full load capacity
and to withstand the full starting torque of the system.

The main drive system shall include a variable frequency drive (VFD) for control
and inrush amperage minimization.

The main drive system shall have a 316 stainless steel nameplate that contains the
Manufacturer’'s name, model, serial number, size, characteristics, date of
Manufacture and appropriate data describing the motor performance ratings.

The design, construction, testing and performance of the main drive motor shall
conform to the requirements of the latest NEMA, IEE and ANSI standards. The
motor nameplate horsepower rating shall be equal to, or greater than, the
maximum brake horsepower of the drive system at its maximum hydraulic flow rate.
Refer to Paragraph 1.06.] for motor requirements.

The main motor bearings shall be conservatively designed to withstand all stresses
specified. The main motor bearing life shall be 100,000 hours as defined by AFBMA
L-10 Standards.

The main motor rotor and stator shall be corrosion resistant. The main motor
conduit box shall be gasketed.

The maximum temperature rating shall be 104 degrees Fahrenheit.

With the main motor at ambient temperature, it shall be capable of making two (2)
complete starts in succession with coasting to reset between starts. The main motor
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10.

11.

12.

13.

14.

15.

16.

shall also be capable of at least one (1) restart within ten (10) minutes after any
shutdown.

The main drive system must be designed to offer cleaning capabilities while the
centrifuge bowl is at a standstill. Maximum torque and maximum differential speeds
shall be available with the bowl at a standstill.

The main motor shall be rated by the motor manufacturer as having a noise level
not exceeding 85 dBA (sound pressure) when measured at three (3) feet from the
motor in any direction with all inlet and outlet openings closed.

The main motor shall be equipped with a thermal protection system to protect the
motor from temperatures damaging the stator windings resulting from motor
overload, frequent starting, locked-rotor current and a variable frequency inverter.
All drive belts and pulley guards shall be independent of the main centrifuge for
easy removal. V-belts and sheaves shall be of the best commercial grade and shall
conform to all applicable standards.

Sheaves shall be machined from the finest quality ductile iron. Sheaves shall be
statically balanced. Finish bored sheaves shall be complete with 316 stainless steel
key seat and set screws.

The drive belts and sheaves shall be covered with a 316 stainless steel protective
guard independent of the main centrifuge cover for easy removal.

The Main Drive shall be provided with the following spare parts. Spare parts shall
be boxed or packaged for long term storage. Identify each item with the
Manufacturer’s name, description and part number on the exterior of the package:
One (1) of each type printed circuit board

b. Two (2) power diodes

Cc. One (1) pair power transistors

d. 50% replacement fuses, all types and sizes

o

0. Differential Speed System

1.

AUST1600646.01

Each centrifuge shall be furnished with a differential speed system to control the
differential speed between the scroll conveyor and the centrifuge bowl. Each system
shall be furnished with all the required instrumentation and electrical controls to
meet the operating requirements of this specification.

Scroll Drive System Motor

a. Inthe automatic mode, scroll drive speed is varied to maintain constant torque,
thereby compensating for varying feed characteristics. The scroll drive system
shall utilize an AC inverter and VFD arrangement.

Refer to Paragraph 1.06.] for motor requirements.

c. The centrifuge shall be equipped with a gear reducer unit to control the
differential speed between the centrifuge bowl and scroll conveyor. The gear
reducer unit shall have a 316 stainless steel safety guard / cover.

(i) The gear reducer shall have a torque capacity to meet the expected service
conditions and shall be capable of withstanding a 500 percent momentary
overload and 150 percent intermittent overload (minimum 66,000 inch
pounds).
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(i)  The gear reducer shall meet the requirements of AGMA Class 10 and 11
requirements and be oil lubricated. Lubricating oil shall be self-contained
and shall be high performance gear oil.

(iii)  The gear reducer shall be independently balanced from the centrifuge and
interchangeable. Each gear unit shall have a fail-safe overload device to
absorb all loading over 110 percent (110%) of the continuous rating of the
gearbox. The continuous duty rating of the gear box shall be a minimum
of 44,000 inch pounds. A thermal overload protection device in the drive
motor shall not be considered as providing for sufficient protection for the
gear unit.

(iv) The Centrifuge Manufacturer shall select the reduction gear ratio as
required for the solids to be handled and to be consistent with satisfactory
operation.

(v) The units shall be provided with seals of Nitrile-Butadiene-Rubber (NBR
3760). The power transmitting elements shall be made of bearing steel,
hardened by either nitriding or carburizing.

3. In case of a high torque shutdown, the differential speed system shall not trip but
maintain full torque for the entire shutdown so that the machine clears itself of
sludge while under reduced G-force, so it is clean when it comes to a complete
stop.

4. The differential speed system shall be designed such that if needed, it can be
replaced without removing and dismantling the rotor.

5. After power failure, with the machine fully loaded with solids, the differential speeds
system must be capable of maintaining differential speed without accelerating the
bowl.

6. The differential speed motor shall have a 316 stainless steel nameplate that
contains the Manufacturer’s name, model, serial number, size, characteristics, date
of Manufacture and appropriate data describing the motor performance ratings.

7. The Differential Speed Drive shall be provided with the following spare parts. Spare
parts shall be boxed or packaged for long term storage. Identify each item with the
Manufacturer’s name, description and part number on the exterior of the package:
a. One (1) of each type printed circuit board
b. Two (2) power diodes
c. One (1) pair power transistors
d. 50% replacement fuses, all types and sizes

2.03 ELECTRICAL
A. Refer to Division 16 — Electrical for all electrical requirements.

B. Emergency Stop
1. An Emergency Stop (E-stop) button shall be provided at a location adjacent to each
centrifuge. The button shall be oriented for easy access according to the site
requirements. The E-stop button shall be installed in a NEMA 4X 316 stainless steel
enclosure.

C. Centrifuge Electrical Panel
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1. The Centrifuge Manufacturer shall provide and the CONTRACTOR shall install an
industrial grade Electrical Panel per centrifuge. This panel will provide electrical
power supply for the centrifuges and all ancillary equipment specified by the
Centrifuge Manufacturer and required herein. The panel shall be installed as shown
on the Drawings and specified herein.

2. The panel shall be constructed of NEMA 4X 316 stainless steel enclosure for housing
the VFDs for the centrifuge. The panel shall be free standing single or double door
enclosure with through door-operated main disconnect that can be locked in the
“off” position. Enclosure shall be UL listed. The panel shall meet the requirements
of Division 16 — Electrical.

3. VFDs for motors larger than 50 HP must be 18-pulse VFD to mitigate harmonic
distortion.

4. Refer to Section 16200 — Wires, Conductors and Cables — 600V and Below for Austin
Water wire, conductor and cable requirements.

5. The panel shall have a main circuit breaker for incoming power disconnection and
one (1) circuit breaker for each individual solids thickening equipment power feed.
All circuit breakers shall be properly sized to meet the equipment load requirements.

6. The panel shall be supplied with lightning and surge protection units as specified
under Section 16700 — Common Control Panel Requirements for Equipment.

7. The panel shall include an installed power quality monitoring unit at the main
incoming power circuit. The power quality monitoring unit shall be completed
configured and fully functional. The power quality monitoring unit shall be GE PQM
I1. Provide GE Modbus to Modbus TCP gateway and installed inside the Centrifuge
Control Panel. The gateway will connect to the Centrifuge Control Panel switch via
Cat6. Power quality information for the Thickening System, including Voltage,
Current, Frequency and Power Factor, shall be programmed and displayed on the
OIU graphic screen.

8. The panel shall include transformers to provide 120Vac control power for the
Control Panel and power for equipment, instruments, lighting, power outlet and
other local 120Vac single phase equipment. A minimum of 20% spare breakers shall
be included in the low voltage power panel.

9. It shall be noted that the raw sludge feed pumps and thickened sludge discharge
pumps will be powered from a separate MCC.

D. The centrifuge shall be supplied with the following NEMA 4X rated components:
Stainless steel terminal box, bearing temperature probes for the rotating assembly
support bearings and vibration sensor. All components shall be wired complete to the
terminal box excluding power leads for the centrifuge drive motors. Wire runs from
machine mounted electrical control components to the machine mounted terminal box
shall be rigidly mounted to the centrifuge frame. Main and scroll drive motor field
connections shall be flexible, meeting all applicable electrical codes and provided by the
CONTRACTOR.

E. Guards for all gearboxes and belt drives shall be a minimum 11 gauge 316 stainless
steel and shall be designed to OSHA standards. Completely enclose the entire belt drive
system and construct to minimize vibration.

F. Handmade electrical connections made in the field will not be allowed.
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2.04

INSTRUMENTATION AND CONTROL

A. Refer to Division 17 — Instrumentation. Refer to the Instrumentation Drawings for the
Process Mechanical Instrumentation Diagram for the Thickening System control.

B. Centrifuge Control Panel

1.

All instrumentation equipment provided shall be the exact same as the
instrumentation installed under the Hornsby Bend Biosolids Management Plant
Thickener Complex Rehabilitation (March 2018) unless otherwise noted or unless
coordinated with Owner/Engineer.

The Centrifuge Manufacturer shall provide and the CONTRACTOR shall install an
industrial grade Centrifuge Control Panel in the proposed Electrical Room for each
centrifuge. This panel will provide instrumentation process controls for the
centrifuges and all ancillary equipment specified by the Centrifuge Manufacturer.
The panel shall meet the requirements of Section 17400 — Instrument Panels and
shall be provided in a 316 stainless steel NEMA 4X enclosure. The panel shall be
installed as shown on the Drawings and specified herein.

The Control Panel shall include a programmable logic controller, 24vdc power
supply, control power transformer, control relays, I/O terminal blocks, surge
protector, door mounted pushbuttons, selector switches, indication light and one
color touch screen Operator Interface Unit (OIU). All door mounted components
included graphic OIU shall be heavy duty rated.

The panel shall include one (1) installed DIN rail mounted Ethernet Switch. The
Ethernet switch shall be industrial rated 10/100Mbps switch. The switch shall be
CISCO IE-2000 product line.

The PLC CPUs shall support not less than 12MB user memory. The actual amount
of user memory required shall be adequate for the functions to be performed, plus
an allowance of 100% for future expansion. The PLC shall also include Ethernet
10/100 Base-T TCP/IP communication port.

Description Manufacturer Module Number

Power Supply Schneider Electric | BMXCPS2000

CPU: 4MB memory minimum. 1 Schneider Electric | BMXP342020

Modbus ports, 1 USB, 1

Ethernet TCP/IP port, 8MB flash

memory card by CPU

Manufacturer

DI Module: 115Vac 16 inputs Schneider Electric | BMXDAI1604

DO Module: Relay 8 outputs Schneider Electric | BMXDRA0805

Al Module: 8 channel inputs Schneider Electric | BMXAMI0810

AO Module: 4 channel outputs, Schneider Electric | BMXAMO0410

Ethernet Module Schneider Electric | BMXNOEO100
BMXNOCO0401

PLC RACK 12 slot Schneider Electric | BMXXBP1200

6. The panel door-mounted OIU shall have a minimum 15-inch color touch screen.
The OIU shall be SE Harmony with an HMIDT732 display, HMIG3U GTU, and an
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HMIZDCOV7 cover.
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10.

11.

12.

13.

The panel shall have a 1KVA UPS to provide emergency power supply for the PLC
and OIU. The manufacturer and model shall be APC smart-UPS SRT1000XLA. UPS
shall be mounted on a UPS stand and installed inside the panel.

The panel shall be completely wired and tested, with terminal strips for external
wiring connections. The Control Panel shall contain 10% spare analog and digital
I/0. the I/O shall be wired to I/O field terminal.

All control panel wiring shall be SIS tinned to prevent corrosion. There shall be a
minimum of 10% spare terminal connection points supplied. Refer to Section 17400
— Instrument Panels and Section 16200 — Wires, Conductors and Cables — 600V and
Below for Austin Water’s instrumentation panel cable and wiring requirements.
The centrifuge will be equipped with a vibration switch and a torque overload switch
that will be interlocked with the controls to shutdown the centrifuge upon high-high
vibration or torque overload.

Provide Control Panel PLC I/O mapping to the ENGINEER for the SCADA solids
Thickening System monitor configuration.

Coordinate with the OWNER / SCADA Programming Engineer for the PLC clock
SCADA time synchronization.

The PLC program shall not be password protected. CONTRACTOR shall provide the
final PLC program to the OWNER.

C. Magnetic Flow Meter

1. Requirements:
a. Power Supply: 100-240VAC/24VAC/DC
b. Output: Input: 4-20mA HART, pulse/frequency/switch output
¢. Housing: Remote, aluminum, coated
d. Cable, Remote Version: 100.00 ft coil + signal cable
e. Electrical Connection: Thread NPT1/2
f. Liner: Wastewater/Sludge application
g. Calibration Flow: 0.2%, 3-point
h. Customized Parameterization: Display; Totalizer
i.  Minimum accuracy required: +/- 1.5%.
j.  Ambient temperature: -5° — 140°F
k. Suitable for flooded condition
[.  Sensor element shall be submersible rated
2. Required Accessories and Options
a. Display unit: required and NEMA 4X enclosure.
b. Surge Protection: Surge protector with 316 Stainless Steel connection
3. Pipe size: per mechanical drawings showing pipe size.
4. MANUFACTURERS and Models:
a. Rosemount Model: 8750W, same model as the Hornsby Bend Biosolids
Management Plant Thickener Complex Rehabilitation (March 2018) flow meter.
5. Instrument list:
TAG LOCATION RANGE UNIT
FIT-TC01-03A1 | Centrifuge No. 1 Thickener Feed 0~1000 | GPM
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FIT-TC01-03A2 | Centrifuge No. 2 Thickener Feed

0~1000 | GPM |

D. Microwave Total Solids Transmitters
1. Requirements:

me a0 T

Power Supply: 100-240VAC/24VAC/DC
Output: Input: 4-20mA HART

Cable, Remote Version: signal cable 30 ft
Liner: Wastewater/Sludge application

Minimum accuracy required: repeatability +/- 0.01%TS.

Ambient temperature: -5° — 140°F

2. Reqwred Accessories and Options

a.

Display unit: required and NEMA 4X enclosure.

b. Surge Protection: Surge protector with 316 Stainless Steel connection
3. Pipe size: per mechanical drawings showing pipe size.
4. MANUFACTURERS and Models:

a. Valmet Model: TS FT-150/6", TS FT-150/8"
5. Instrument list:
TAG LOCATION RANGE UNIT
AIT-TCO01-100 Centrifuge 1 Inlet Solids Analyzer 0~10.0 %
AIT-TC01-101 Centrifuge 1 Discharge Solids Analyzer | 0~10.0 %
AIT-TC01-200 Centrifuge 2 Inlet Solids Analyzer 0~10.0 %
AIT-TC01-201 Centrifuge 2 Discharge Solids Analyzer | 0~10.0 %
E. Sludge Chute Level Indicating Transmitter
1. Requirements:
a. Protection: IP68 rated. Corrosion-resistant housing.
2. Level Indicating Transmitter Controller
3. MANUFACTURERS and Models
(i) Siemens Model: HydroRanger 200
4. Instrument list:
TAG LOCATION RANGE UNIT
LIT-TC01-011 Centrifuge 1 Discharge Chute Level 0~10.0 ft
LIT-TC01-012 Centrifuge 2 Discharge Chute Level 0~10.0 ft

F. Sludge Chute Float Level Switch
1. Requirements

a.
b.

Q)

AUST1600646.01
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Mercury free switch

A float switch shall be furnished to automatically detect a high liquid level. The
switch shall be normally closed and open on a rising liquid level. The float
switch and piping shall be submersible. The junction box shall be NEMA 4X. All
construction shall be of PVC, PBT, and Buna N for corrosion resistance.

NEMA 4X cast aluminum submersible enclosure
Rating: contact rated 5 amp minimum
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2. Manufacturer
a. Magnetrol FLS

3. Instrument list:

TAG LOCATION RANGE UNIT

LSH-TCO01-011 Centrifuge 1 Discharge Chute Level | - -
Switch

LSH-TC01-021 Centrifuge 2 Discharge Chute Level | - -
Switch

G. Local Operation Station

1.

2.

Provide local operation stations for the centrifuges as shown on the Drawings. The

local operation station shall be labeled as shown on I-1 drawing.

The local operation station shall meet following requirements:

a. Stainless steel 316 NEMA 4X 14 gauge minimum enclosure. Enclosure shall
have same size as phase 1 provided enclosure: 24" X24"X9 2" (WHD).
Enclosure shall meet UL 508A requirements and listed.

b. Magelis OIU same model as specified 2.04 B. 6 and has plastic cover for harsh
environment with IP67 rated.

c. Enclosure shall have heavy-duty Estop push button. Button shall be Rockwell
Automation 800HC-TFRX6A4.

d. Enclosure shall have a horn and beacon for alarm notification. Beacon shall be
Allen-Bradley 855BS-N35BL4 and horn shall be Vibratone Horns 450-024-031.

e. Enclosure component such as circuit breaker, wires and cables, wire color,
grounding, power supply, and terminal blocks shall meet same requirements
as control panel in this specification.

f.  Provide panel corrosion protection. The device shall be VpCI-111 by Calbrite
Stainless Steel Conduit System

H. OIU Program Requirements

1.

AUST1600646.01

Coordinate with the OWNER for OIU design requirements for equipment tagging,
screen convention, animation and color convention, alarm and trending
management and security configuration.

Provide all required OIU screens. Screens shall include Thickening System overview
screens, equipment configuration screens, alarms and summary screens, and
trending screens.

All field analog signals shall be data-logged. Equipment run, fail and critical event
shall be data-logged.

Provide trending screen for each analog historian data display.

OIU clock shall be synchronized with the PLC time.

Provide an alarm and event summary screen. Each alarm and event shall be
date/time-logged.

Provide security configuration on the OIU. Security levels shall include visitor,
operator, supervisor and administrator. Coordinate with the OWNER for each user
login and operation and control privileges.
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8. Provide an auto-logout function. The OIU shall automatically logout after five (5)
minutes without operation activity.

9. Provide a screen saver function. The OIU screen saver shall be turned on after ten

(10) minutes without operation activity.

The OIU configuration and program shall not be password protected. Provide the

final OIU configuration and program to the OWNER.

10.

L. Operation Station functions on the front of the Centrifuge Control Panel shall, as a
minimum, include:

1. Thickening System Control Power shall be a hardwired pushbutton. OIU status
indication for:

a.  System CONtrol POWET .......ccuuuiiiiiiiiii e r s “On”
D. AUtO Start.....coci i “Starting in Auto”
C. AULO SEOP i “Stopping in Auto”
d. CIP (Clean in PlaCe) ....iievriierniiiiriieensieessssnnssennssennseennnns “Running in CIP”
€. CeNtHfUGE..ccvu i “Running”
f.  Washwater Solenoid ..........ccuviiiiiiiiiiiiii e “Open”
g. Polymer Metering PUMP .....c.uuiiiiiiiiiiiee e “Running”
N, MaCEIAtOr ..cvece e “Running”
i.  Sludge Feed PUMP......cccvuiiiiiiiic e rer e e e e e e “Running”
j. Sludge Discharge PUMP.......couuuiiiiiiiiieie e “Running”
S 0 < PPN “Closed”
[. Alarms
(i)  EMErgency StOP.....icuuiiiieuiiiiiiieiie s s e s sras s enn s s ra s s s s s ennnees “Fault”
(i)  BOWI DFIVE VED .. ccuiieiiiiiceie e ens e s e s s s s e n s s s en e “Fault”
(iii)  Bowl Drive Motor Temperature.....cccooveveieeniieinieierre e ennnns “Fault”
(iv)  BacCK DriVE VD ....cicviiiiiiieiciicseeis e ess s s rn s ra s s rn s san s enas “Fault”
(v) Back Drive Motor Temperature.......ccoocueveeiiiiiiniienieeeeseeseneeena e “Fault”
(vi) Back Drive High TOrqUE .........oiieuiieeiiieeii e erns s srn s ern s enn s ennn “Fault”
(vii)  Back Drive High-High TOrque .........cooveriiiiiiiieiiinieee e enn s eenns “Fault”
(viii)  High Vibration.........cccei i “Fault”
(ix)  High-High Vibration ... “Fault”
(X)  Low Relative SPeed .......ccuuiiieuiiiiiiiiieiie e esse s e s ra s ern s eana e “Fault”
(Xi)  Polymer SYStemM ......ciiuiieiiiie e “Fault”
O I\ =0l = | (o PSPPSR PP “Fault”
(xiii)  Sludge Feed System .......ccciiiiiiiiiiiiciiie e “Fault”
(xiv)  Sludge Discharge PUMP ....cc.oieuiiiiiiiiicceice e ere s en s “Fault”
(xv) Cover Open, if applicable .........cccuuiiiiiiiiii e “Fault”
m. OIU Digital Speed, Flow Indication of:
() BOWI SPEEQ......cieeiiiiiieei et “RPM”
(i) Back Drive SPEEA .......ccuiiiiuiiiiiriiieiiisseres e s s srs s s e r s eans “RPM”
(iii) Back Drive TOIrQUE.....cceuuieruiereeensensesnsesnssensesnsesnssensennesnnnanns “Percent”
(iv) Relative Speed........cocuiiiiiiiiiii e “RPM”
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(V) VIDration ..c..ceueeeiii e “In/Sec”

(Vi)  Polymer FEed......ccuuiiieiii it “GPM"
(Vi) Sludge FEed.......icuuiiiiiiiiiieieirie e “GPM"
(viii)  Centrifuge Drive MOtOr PUMPS.....ccviiiiiiiiiiieicriic e s enn e “Amps”

n. OIU Speed Control for:

(i) Bowl Speed

(i)  Scroll Relative Speed (PI Manual)

(iii)  Scroll Torque (PI Auto)

(iv) Polymer Metering Pump

(v) Sludge Feed Pump

(vi) Sludge Discharge Pump

2. Interface Requirements
a. Centrifuge Control Panel

(i) Power input from customer supply
(@) 460 VAC, 3-phase, 60 Hz, 70 amps

(i)  Power output to centrifuge drive motors
(@) Bowl drive motor
(b) Backdrive motor

(ii)  Inputs from centrifuge motors (dry contact)
(@) Bowl drive motor thermostat
(b) Backdrive motor thermostat

(iv) Inputs from machine junction box (dry contact)
(@) Backdrive high-high torque overload limit switch

(v) Inputs from Centrifuge Manufacturer Provided equipment (dry contact)
(@) Macerator run confirm
(b) Macerator HOA status
(c) Macerator fault
(d) Sludge Feed Pump run confirm
(e) Sludge Feed Pump HOA status
(f)  Sludge Feed Pump fault
(9) Sludge Discharge Pump run confirm
(h)  Sludge Discharge Pump HOA status
(i)  Sludge Discharge Pump fault

(vi) Inputs from existing equipment (dry contact)
(@) Polymer metering pump run confirm
(b) Polymer metering pump fault

(vii)  Inputs from machine junction box (4-20 mADC signal)
(@) Centrifuge vibration
(b) Tacometer

(viii)  Inputs from existing equipment (4-20 mADC signal)

(@) Polymer Metering Pump flow
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(ix) Inputs from Centrifuge Manufacturer provided equipment (4-20 mADC
signal)
(@) Sludge Feed Pump flow

(x)  Outputs to field mounted devices
(@) 120 VAC washwater solenoid power (open command)

(xi)  Outputs to equipment (dry contact)
(@) Polymer Metering Pump run command (includes E-Stop)
(b) Macerator run command (includes E-Stop)
(c) Sludge Feed Pump run command (includes E-Stop)
(d) Sludge Discharge Pump run command

(xii)  Outputs to equipment (4-20 mADC signal)
(@) Polymer Metering Pump speed reference
(b) Sludge Feed Pump speed reference

b. Description of Operation

(i) The emergency stop will de-energize the master control relay to interrupt
all run commands for immediate shutdown. To restart Thickening System,
the emergency stop(s) must be manually reset.

c. Starting/Stopping Modes

(i) Manual mode — Components shall be started with their respective start
pushbuttons which can be accessed through the touch screen.

(i)  Auto mode — Startup and shutdown shall be controlled from the auto
start/auto stop pushbuttons. Operating the auto start pushbutton will
initiate the sequence of events described herein. At any time while in the
Auto mode, the operator can begin a startup or shutdown.

(iii)  Operating the Auto Start pushbutton will initiate the following sequence of
events:

(@) Centrifuge bowl drive starts (instantly)

(b) Centrifuge back drive starts (3-second delay, field adjustable, from
bowl starting)

(c) Polymer Metering Pump starts (once bowl and back drive come to
speed)

(d) Sludge Feed Pump starts

(e) Macerator starts

(f)  Sludge Discharge Pump starts

(iv) While Auto start is in progress, the Auto start indicator light will flash
“STARTING IN AUTO”. After startup is complete, the indicator light will
stay on steady "RUNNING IN AUTO".

(v) Operating the Auto Stop pushbutton will initiate the following sequence of
events:

(@) Sludge Feed Pump stops (instantly)

(b) Macerator stops (instantly)

(c) Polymer Metering Pump stops (instantly)

(d) Centrifuge goes to relative speed control (instantly)
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(vi)
(vii)
(viii)

(ix)

(e) Centrifuge goes to auto stop preset speed #1 (at normal
deceleration ramp)

(f)  Washwater valve opens (once centrifuge is at preset speed #1)
(g) Sludge Discharge Pump stops

(h) Centrifuge remains at this (duration as preset speed No. 1
predetermined, field adjustable)

(i)  Centrifuge goes to auto (at normal stop preset speed #2
deceleration ramp)

(3)  Centrifuge remains at this (duration as predetermined, field
adjustable)

(k) Centrifuge stops (at normal deceleration ramp)

()  Washwater valve closes (at bowl speed as predetermined, field
adjustable)

The washwater valve opens for a predetermined, field adjustable, time
during shutdown.

Auto stop indicator light will flash while stopping is in progress and go on
steady when complete.

CIP mode - Startup and shutdown can be controlled from the CIP
start/stop pushbuttons. Operating the CIP start pushbutton will initiate the
following sequence of events. At any time while in the CIP mode, the
operator can begin a startup or shutdown.

(@) Centrifuge bowl drive starts (instantly)

(b) Centrifuge back drive starts (3-second delay from bowl run
confirm)

(c) Washwater valve opens (once bowl and scroll come to speed)

The duration and speeds for the CIP cycle are field adjustable. Operating
the CIP Stop pushbutton will initiate the following sequence of events:

(@) Washwater valve closes (instantly)
(b) Stop Centrifuge (at normal deceleration ramp)

d. Alarms

(i)

(i)

Alarm conditions shall be indicated with green indicators on the alarm
screen and shall cause alarm horn to sound and beacon to flash. Alarm
lights will go on steady as long as condition is still in fault condition.
Operation acknowledge pushbutton will silence horn and cause indicator
light to flash only if condition has been cleared. Operating reset button will
clear alarm indicator and allow Thickening System startup.

Following conditions shall immediately shutdown the complete Thickening
System in auto, manual, or CIP:

(@) CSP emergency stop

(b) COP emergency stop

(c) Bowl drive VFD fault

(d) Bowl motor high temperature

(e) Back drive VFD fault

(f)  Back drive motor high temperature
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(g) Back drive high-high torque
(h)  High-High vibration
(i) Cover open
(ii)  Following conditions shall shutdown polymer and sludge feed in auto
mode:

(@) High vibration

(b) Back drive high torque

(c) Polymer system fail

(d) Macerator fail

(e) Sludge Feed Pump fail

(f)  Sludge Discharge Pump fail
(g) Low relative speed

(h) Open cover

(iv) High vibration or high torque will initiate a flush sequence the duration of
which is operator adjustable. If three (3) high vibration or high torque
alarms occur within a field adjustable time limit, an auto stop sequence
shall be initiated. If the alarm clears, the polymer metering and sludge
pumps will be restarted in auto mode.

(v) These alarm set points are field adjustable.
Control panel shall be provided with battery back-up power supply.

f. Elapsed time meter shall be a six (6) digits, non-reset, register type with last
digit reading in tenths of an hour.

g. Chute level transmitter: The level reading shall be used for control of the sludge
level in the chute by modulating the sludge discharge pump VFD speed.

h. Chute Level High Alarm: The level high alarm and switch shall be used to shut
down the Thickening System when the chute high level condition occurs.

J. Existing Centrifuges (CE-300, CE-400, and CE-500)

1. Provide inlet valve actuator for CE-300, CE-400, and CE-500 existing 8-inch plug
valve per Section 15204 — Electric Valve Operators.

2. Valve tags shall be:
a. Centrifuge 3 Inlet Valve: PV-TC01-031
b. Centrifuge 4 Inlet Valve: PV-TC01-041
c. Centrifuge 5 Inlet Valve: PV-TC01-051

3. Each valve shall have same IO and control as shown on the CE-100 and CE-200
PMID.

4. Provide local control panel PLC/OIU program for valve status monitor and control.
Valve shall be able to be operated from local control panel OIU and SCADA HMI
when valve Local-Off-Remote select switch is at Remote

5. Provide all control wires and conduits to the centrifuge control panel.
2.05 PAINTING

A. Equipment, frames, baseplates, appurtenances, etc., shall receive surface preparation,
prime coating, and finish coating in the factory prior to shipment in accordance with
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applicable requirements of Section 09900 — Painting, unless otherwise noted herein or
on the Drawings. Ductile iron piping and fittings shall be shop prepared and primed by
the Centrifuge Manufacturer, and field primed and finish coated by the CONTRACTOR.
Valves shall be shop prepared, primed and have one (1) finish coat in the factory on the
exterior, and the interior shall be finish coated in the factory with epoxy type coating.
The CONTRACTOR shall apply a second finish coating in the field to all valves and piping,
and touchup paint to the equipment. Colors shall be selected by the OWNER during
submittal reviews.

B. All centrifuge carbon steel surfaces shall be painted / coated to a minimum of the
following:

1. Minimum surface preparation of thorough removal of burrs, complying with SSPC-
SP3 standards, sandblasting complying with SSPC-SP5 standards and complete
grease removal.

2. A minimum of one (1) coating of primer utilizing a two-part, zinc chromate epoxy,
anti-rust primer meeting AFNOR: FAMILY I Class 6B requirements. Each coat shall
have a dry film thickness of 2.5 to 3.0 mils.

3. A minimum of one (1) paint undercoat of epoxy, phenolic, polyamide coating
meeting AFNOR FAMILY I Class 6B requirements with a minimum dry film thickness
of 4 to 6 mils.

4. One (1) finish coat of epoxy, phenolic, polyamide coating meeting AFNOR FAMILY
I Class 6B with @ minimum dry film thickness of 4 to 6 mils.

5. Total thickness of coatings must be a minimum dry film thickness of 12 mils.
PART 3 EXECUTION
3.01 FABRICATION AND ACCEPTANCE

A. The thickening centrifuge units specified herein shall be factory assembled, complete
with all components specified.

B. A factory test shall be conducted of the centrifuge unit operation, including PLC graphics
and control logic and the following:
1. Noise Level Test
a. The average noise level measured at three (3) feet around the periphery of the
complete centrifuge assembly shall not exceed 85dBa when tested without feed
and with the inlet and discharge ports closed.
2. Vibration Test
a. The centrifuge, when running without feed, shall be measured for vibration in
the manufacturing facility. The vibration displacement shall be less than 2 mils

(6.5 mm/sRMS) when measured at the pillow blocks under dry shop test
conditions.

C. Provide written notice to the ENGINEER of successful completion of the factory and
vibration tests at least 30 days prior to shipment of the units. The OWNER and
ENGINEER shall have the opportunity to inspect and test the units at the factory prior
to packing/packaging for shipment.
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D. The OWNER (two (2) persons) and the ENGINEER (one (1) person) will witness the
factory test. The CONTRACTOR shall provide the following for the OWNER and
ENGINEER:

1. Air travel to/from the testing facility and the local airport. The flight shall be non-
stop from and to the nearest airport. Provide business class airline tickets for flights
over three hours. Provide business class airline tickets for flights outside the
Continental USA.

2. Lodging, meals and ground transportation.
3.02 FIELD QUALITY CONTROL
A. Verify that structures, pipes and equipment are compatible.
B. Place the Thickening System in proper operating condition.

C. The Centrifuge Manufacturer’s factory certified service technician shall:

1. Provide certificates for proper installation which states that the equipment meets
all the design and performance requirements of this Specification before operation.

2. Perform Start-Up test, functional test and acceptance test; and operate the
Thickening System to verify satisfactory operation of each thickening centrifuge unit
in presence of OWNER and ENGINEER’s personnel, and provide certified field test
reports as specified herein. Check units for excessive noise, vibration, alignment,
general operation, etc. Excessive noise or vibration shall be cause for rejection of
equipment.

3.03 INSTALLATION

A. All components and accessories of the Thickening System shall be installed in
accordance with the Centrifuge Manufacturer’s written instructions and
recommendations, as approved by the ENGINEER, and as shown on the Drawings.
Mount systems as indicated. Do not begin fabrication or erection prior to submittal and
shop drawings approval.

B. The CONTRACTOR shall be responsible for the installation of the equipment and the
associated piping and electrical to complete the Thickening System for operation in
accordance with the Centrifuge Manufacturer’s instructions and approved shop
drawings.

C. The CONTRACTOR shall be responsible for installing equipment that the Centrifuge
Manufacturer could not ship assembled as an integral part of the Thickening System
due to shipping restrictions. These items shall be identified on the Centrifuge
Manufacturer’s approval drawings.

D. No field welding, except seal welding to provide specific degree of tightness against
leakage, will be allowed.

E. 316 stainless steel anchor bolts shall be as specified by the Centrifuge Manufacturer and
furnished and installed by the CONTRACTOR in accordance with the Centrifuge
Manufacturer's recommendations. Installation shall include furnishing the required oil
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and grease for initial operation. The grades of oil and grease shall be in accordance with
the Centrifuge Manufacturer's recommendations.

F. The Centrifuge Manufacturer's factory certified service technician shall inspect the
complete installation and provide written certification stating that the installation of the
equipment is satisfactory. The certification must also indicate the equipment is ready
for operation and that the operating personnel have been suitably instructed in the
operation, lubrication and core of the system.

G. Odor Duct System Connections

1. Centrifuge odor duct ducts shall be PVC, Schedule 80. PVC shall conform to ASTM
D-1784-95 Class 12454-B, with a flame spread rating below 20 and smoke
development rating below 50.

2. Centrifuge odor ducts shall connect to the main odor duct header shown on the
Drawings.

3. All connections to the centrifuge and to the main odor duct header are to be isolated
with flexible connectors to eliminate any rigid joints.

4. Centrifuge odor ducts shall be independently supported from the ground or the
Manufacturer provided FRP platform without limiting operator access in the along
the FRP platform, the centrifuge discharge access trench or on the west walkway
of the Thickener Complex. Odor ducts supports should match the layout of the
existing centrifuge odor ducts.

5. The CONTRACTOR shall submit detailed drawings of the odor duct system plan,
including duct layout, sizes and number and location of supports for approval by
the OWNER and ENGINEER.

3.04 POLYMER TESTING

A. The Centrifuge Manufacturer shall be responsible for testing sludge and polymer to be
used in Start-Up and for Acceptance Testing. Polymer jar testing shall be performed to
determine the optimal polymer type for the sludge.

B. The polymer testing shall include conducting jar tests with various polymers at different
solution concentrations. The cost of the polymer for jar testing will be borne by the
Centrifuge Manufacturer. A minimum of two (2) types of polymer each from three (3)
polymer manufacturers is required for testing. All new polymer types tested shall be
liquid emulsion polymers. The Centrifuge Manufacturer shall also test the current
polymer utilized at the Thickener Complex.

C. The Centrifuge Manufacturer shall submit polymer testing results and recommended
selection to the OWNER and ENGINEER for review and acceptance prior to Start-Up and
Acceptance Testing of any of the Thickening Systems.

3.05 THICKENING SYSTEM START-UP, TESTING AND INSPECTION

A. Each Thickening System shall undergo Start-Up and acceptance testing. Depending on
the sludge availability and construction sequencing, each of the two (2) Thickening
Systems may undergo Start-Up / acceptance testing simultaneously or separately. The
CONTRACTOR and Centrifuge Manufacturer shall coordinate field service work with the
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Centrifuge Manufacturer’s factory certified service technician, OWNER and ENGINEER
prior to initiating such work. The Centrifuge Manufacturer shall furnish the services of
factory-trained technician(s) experienced in the installation and operation of the
Thickening Systems.

B. Start-Up

1.
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The Centrifuge Manufacturer shall submit a Start-Up test procedure and schedule
to the OWNER and ENGINEER for approval. The Start-Up test procedure and
schedule shall include Start-Up of each Thickening System. The polymer feed and
associated pumps / system will be provided by the OWNER (at the OWNER's
expense).

Start-Up will begin only when the Start-Up test procedure and schedule have been
reviewed and approved by the OWNER and ENGINEER.

The CONTRACTOR, Centrifuge Manufacturer, Centrifuge Manufacturer’s factory
certified service technician or engineer, OWNER'’s trained personnel and ENGINEER
shall be present for Start-Up testing.

The Centrifuge Manufacturer’s factory certified service technician or engineer shall
be available on site for the tuning, monitoring, optimization and restarting of each
Thickening System during the entire Start-Up test duration. In addition, a factory
certified technician shall be present from the installed macerator, sludge feed pump
and sludge discharge pump Manufacturers for Start-Up testing.

The OWNER shall provide (at the OWNER’s expense), trained personnel, water,
polymer and electrical power.

The thickened sludge produced during the Start-Up testing will be conveyed to the
Blend Tank per the Drawings. If during the Start-Up testing the thickened sludge is
not acceptable to the OWNER for processing, the Start-Up testing shall be halted
until adequate adjustments can be made to achieve acceptable thickened sludge.

The Start-Up procedure shall include:

a. To begin initial Start-Up, the macerator, sludge feed pump, centrifuge and
discharge pump shall be tuned and adjusted to undergo operation. Subsequent
to proper tuning, and initial thorough inspection of all Thickening System
components, including electrical and instrumentation controls, will be
performed. Faulty components of the macerator, sludge feed pump, centrifuge
and / or sludge discharge pump found during initial inspection shall be repaired
and replaced within forty-eight (48) hours by the Centrifuge Manufacturer at
no cost to the OWNER.

b. Subsequent to initial inspection, each Thickening System shall be operated at
a minimum of forty-eight (48) hours of continuous operation. If no
malfunctions occur during the forty-eight (48) hours of continuous operation,
the initial Start-Up testing shall be deemed complete.

c. If malfunctions occur during the forty-eight (48) hours of continuous
operations, the Centrifuge Manufacturer shall perform corrective action within
forty-eight (48) hours and restart the centrifuge for a minimum of ninety-six
(96) hours of additional continuous operation. If no problems are evident
during the ninety-six (96) hours of subsequent operation, the Start-Up testing
shall be deemed complete.
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d. If malfunctions occur during the ninety-six (96) hours of subsequent
continuous operation, the Start-Up period shall be terminated and the
Centrifuge Manufacturer shall perform corrective action within forty-eight (48)
hours prior to requesting an additional Start-Up test. If an additional Start-Up
test is necessary, it shall follow the same procedure as specified above and be
subject to the OWNER'’s approval. The satisfactory completion of the Start-Up
test shall be at the discretion of the OWNER and ENGINEER.

C. Acceptance Testing

1. Upon satisfactory completion of the installation, Start-Up and instruction phase of
the Thickening System, an installed Acceptance Test shall be performed by the
Centrifuge Manufacturer on each Thickening System and be witnessed by the
OWNER and ENGINEER. The Acceptance Test shall be conducted to demonstrate
to the OWNER and ENGINEER that the installed Thickening System can successfully
operate as a system as specified and shall provide the Centrifuge Manufacturer the
necessary operating time to optimize the centrifuge unit performance.

2. The OWNER shall provide (at the OWNER's expense), trained personnel, water,
polymer and electrical power.

3. The Centrifuge Manufacturer shall perform an analysis, to the OWNER's satisfaction,
during the Acceptance Test, to determine if the following design parameters /
requirements are consistent with the Specifications for not less than 95 percent of
the time of the Acceptance Test. For non-continuous data from SCADA, samples /
readings shall be obtained every ten (10) minutes for the duration of the Acceptance
Test.

a. Influent solids content: normal range of 1.0-2.5% dry solids by weight with a
potential maximum value of 3.5%
b. Thickened Solids content:
(@) Design: 6% dry solids by weight
(b) Minimum: 5.5% dry solids by weight
(c) Maximum: 6.5% dry solids by weight
c. Design solids capture rate equal to a minimum 95% of feed total solids by dry
weight at design feed rate and normal dry solids range.
d. Polymer consumption equal to a maximum of 6 active pounds per ton thickened
sludge at design feed rate and normal dry solids range.
e. Vibration displacement shall be less than 2 mils (6.5 mm/sRMS) when
measured at the pillow blocks under dry test conditions.

4. The Centrifuge Manufacturer shall perform an analysis during the Acceptance Test
to determine the power consumption (in kW) of the centrifuge unit. For non-
continuous data from SCADA, readings shall be obtained every ten (10) minutes for
the duration of the Acceptance Test.

5. The CONTRACTOR and Centrifuge Manufacturer, with the assistance of the
OWNER's personnel, shall place all components necessary for the operation of the
Thickening System into successful operation.

6. The Acceptance Test shall occur on a normal weekday between the hours of 7:00
AM and 3:00 PM CST for a minimum of six (6) continuous hours. The Centrifuge
Manufacturer shall be allowed to operate the Thickening System to determine the
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optimum operating conditions prior to the time of the acceptance testing. The
Centrifuge Manufacturer shall work with the OWNER during this period to provide
further equipment training and troubleshooting procedures.

If the equipment meets the specified requirements, the ENGINEER will recommend
to the OWNER, in writing, with a copy to the CONTRACTOR and Centrifuge
Manufacturer, the official acceptance of the Thickening System. If the acceptance
tests do not meet the requirements specified, the ENGINEER shall notify the
OWNER and the Centrifuge Manufacturer, in writing, of the non-acceptable
performance of the Thickening System, nhamely the centrifuge. In the event of non-
acceptable performance, the Centrifuge Manufacturer shall then have thirty (30)
days to perform supplemental equipment changes, adjustments, additions or
modifications and request a re-test of the non-acceptable Thickening System. All
expense of re-testing the units shall be borne by the CONTRACTOR.

3.06 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

1.
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Progress payments for the centrifuge unit order value shall be provided to the
CONTRACTOR as reimbursement for progress payments made to the Centrifuge
Manufacturer as outlined in Section 01025 — Measurement and Payment.

END OF SECTION
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SECTION 15000
SPECIAL CONDITIONS FOR MECHANICAL WORK
PART 1 GENERAL

The work to be accomplished under these specifications includes all labor, materials
and equipment required for the complete installation as described herein and as
indicated on the mechanical Drawings for the project. Drawings, General and
Supplementary Conditions, and General Provisions, Division 1 Specification Sections,
apply to work herein.

1.01 SPECIAL CONSIDERATIONS

A. Anything mentioned in the specifications and not shown on the Drawings, or shown on
the Drawings and not mentioned in the specifications, shall be provided as though
shown and mentioned in both.

B. Coordinate the mechanical work with all other trades to determine whether there will
be any interference by such trades with the mechanical work.

C. Investigate structural and finish conditions and arrange work accordingly, furnish all
fittings and accessories required to meet conditions and give satisfactory operation.
Coordinate with other Subcontractors to avoid interference with their work. The right
to make any reasonable change in the location of outlets, apparatus, and equipment
up to time of roughing-in is reserved by the OWNER'’s Representative without involving
any additional expense to the OWNER.

1.02 SITE INSPECTION

A. All bidders submitting proposals for the work shall first examine the site and all
existing conditions. The lack of specific information on the Drawings shall not relieve
the bidder’s responsibility for taking into account all site conditions in the proposal.

1.03 CODES, STANDARDS AND PERMITS

A. Work to conform to the latest editions of the following:
ASHRAE.

All applicable city, state and national codes.
Requirements of local utility companies.

Underwriter’s Laboratories, Inc., and shall be so labeled.
NFPA.

OSHA.

Applicable AWWA Standards.

Applicable ASTM Standards.

XNV AWM

B. In case of difference between applicable codes, specifications, utility company
regulations and the Contract Documents, the most stringent shall govern.
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Obtain all permits, inspections and approvals applicable to the mechanical trade, as
required by regulatory authorities. All fees and costs of any nature whatsoever
incidental to these permits, inspections and approvals shall be assumed and paid.
Obtain and pay for all the necessary certificates of approval, which shall be delivered
to the ENGINEER before final acceptance of the work.

D. The Manufacturer’s published directions shall be followed in the delivery, storage,
protection, installation, piping, and wiring of all equipment and material.
1.04 SHOP DRAWINGS AND SUBMITTALS
A. Refer to Section 01300 — Submittals.
1.05 OPERATION AND MAINTENANCE MANUAL

A. An operation and maintenance manual for each mechanical system and for each piece
of equipment shall be furnished by the CONTRACTOR. The manual shall include, but
not be limited to, the following:

1. A system layout showing piping, valves, and controls.
2. Wiring and control diagrams.
3. A control sequence describing Start-Up, operation and shutdown.
4. Installation instructions.
5. Maintenance and overhaul instructions.
6. Lubrication schedule including type, grade and temperature range, and frequency.
7. Parts lists.
8. Local Supply or otherwise.
1.06 MATERIALS AND MANUFACTURERS

A. Materials furnished shall be of best quality and grade of standard Manufacturer, shall
conform to the National Board of Fire Underwriters requirements, and shall bear the
Underwriters’ seal of approval.

B. Each item of equipment shall fit plan and space allowed and surrounding conditions
and fulfill completely the function for which it is intended as well as item named on
Drawings or in specifications.

1.07 CONCRETE EQUIPMENT FOUNDATIONS, BASES, AND ROOF CURBS

A. All concrete equipment foundations, bases, and roof curbs as required for the
installation of mechanical work hereinafter specified shall be furnished and installed by
the CONTRACTOR. The trade installing the mechanical sections of the work shall be
responsible for the proper coordination of its equipment with these bases. Furnish all
anchor bolts and other accessories required for casting in these concrete bases.

1.08 PROTECTION OF MATERIALS AND APPARATUS

A. At all times, the CONTRACTOR shall take such precautions as may be necessary to

properly protect the apparatus from damage. This shall include the creation of all
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required temporary shelters to adequately protect any apparatus and the covering of
apparatus in the complete building with tarpaulins or other protective covering.

1.09 SPACE AND EQUIPMENT ARRANGEMENT

A. The size of equipment shown on the Drawings is based on the dimensions of a
particular Manufacturer. Where other Manufacturers are acceptable, it is the
responsibility of the CONTRACTOR to determine if the equipment proposed to be
furnished will fit the space available. Shop drawings shall be prepared by the
CONTRACTOR when required by the OWNER’s Representative or ENGINEER to
indicate a suitable arrangement.

B. All equipment shall be installed in @ manner to permit access to all surfaces requiring
access. Proper clearances shall be maintained to meet all safety and operating codes.

1.10 FLAME SPREAD PROPERTIES OF MATERIALS

A. All materials and adhesives used for air conditioning filters, acoustical lining and
insulation shall conform to NFPA and UL life and safety and flame spread properties of
materials. The composite classifications shall not exceed 25 for a flame spread rating
and 50 for a smoke developed rating for these classifications as listed for the basic
materials, the finished, adhesives, etc., specified for each system and shall be such
when completely assembled.

1.11 RECORDS FOR THE OWNER

A. The CONTRACTOR shall keep a set of Drawings on the job, noting daily all changes
made in these Drawings in connection with the final installation including exact
dimensioned locations of all new and uncovered existing utility piping outside the
building and shall, with the request for final payment, turn over a clean, neatly marked
set of reproducible drawings showing "“As Installed” work to the OWNER'’s
Representative for subsequent transmittal to the OWNER.

B. In addition to the above, the CONTRACTOR shall accumulate during the job’s progress
the following data, in duplicate, prepared in a neat brochure or packet folder and
turned over to the OWNER’s Representative for checking and subsequent delivery to
the OWNER.

1. All warranties, guarantees and Manufacturer’s directions on equipment and
material covered by the contract.

2. Approved wiring diagrams and control diagrams.
Copies of approved shop drawings.
4. Test and Balance report.

w
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PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.01 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 15047
MECHANICAL IDENTIFICATION
PART 1 GENERAL
1.01 SCOPE OF WORK

A. The work included herein consists of furnishing all material, equipment, labor and
performing all necessary operations for the mechanical identification of items as
indicated on the Drawings and specified herein.

B. The Work included is:

Piping Identification

Equipment Identification
Ductwork Identification

Valve Tags

Valve Schedule

Hazard Identification and Warning
Signs

NouhsrwnN =

1.02 SUBMITTALS
A. Submit in accordance with Division 1 — General Requirements.

B. List of wording, symbols, letter size, and color coding for mechanical identification to
be reviewed by ENGINEER and Hornsby Bend operations staff.

C. Valve chart and schedule, including valve tag number, location, function, and valve
Manufacturer’s name and model humber.

D. Manufacturer’s catalog literature for each product required.

E. Samples of color, lettering style, and other graphic representation required for each
identification device.

1.03 REFERENCE STANDARDS
A. ASME 13.1 — Scheme for the Identification of Piping Systems

B. International Institute of Ammonia Refrigeration (IIAR) Bulletin 114 — Guidelines for
Identification of Ammonia Refrigeration Piping and System Component

C. NFPA 99 C - Standard on Gas and Vacuum Systems

D. Occupational Safety and Health Administration (OSHA) — Part 1910 Occupational
Safety and Health Standards
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1.04

1.05

PART 2
2.01

QUALITY ASSURANCE

Comply with ASME 13.1, “Scheme for the Identification of Piping Systems”, for letter
size, colors, and viewing angles of identification devices for piping.

Acceptable Manufacturers:
1. Brady Corporation — Milwaukee, Wisconsin
2. Seton — Branford, Connecticut

COORDINATION

Coordinate installation of identifying devices to ensure that mechanical identification is
not painted over or covered. Install identifying devices prior to installation of acoustical
ceilings and similar concealment.

Where applicable, identifying devices shall be applied on access panels and doors.

Coordinate names, abbreviations, and other designations used in mechanical
identification, with corresponding designations shown on the Drawings. Submit all
lettering for review prior to the manufacturing or ordering of mechanical identification.

Use numbers, lettering, and wording indicated for proper identification and
operation/maintenance of mechanical systems and equipment.

PRODUCTS
PIPING IDENTIFICATION

General: All exposed piping, unless specified otherwise, shall be painted according to
the color code system specified, using paint materials, surface preparation, and
application techniques specified in Division 9. All exposed piping shall have a product
identification label applied to the piping. Where pipes are too small for such
application, a brass identification tag shall be fastened securely at specified locations.
Tags shall be a minimum 1-1/2-inch in diameter with depressed black figures of
appropriate size.

Existing Identification Systems

1. In installation where existing piping systems have been established, the
CONTRACTOR shall continue to use the existing system. Where existing
identification systems are incomplete, utilize the existing system as far as
practical and supplement with the specified system. The objective is to fully
identify all new piping, valves, and appurtenances to the level specified herein.

Identification Label

1. Provide identification labels bearing the full piping system or appropriate
abbreviation as shown on Mechanical Legend Drawings.

2. Label shall be applied to the exterior covering of all piping, bare or insulated.
Adequate number of labels shall be provided.

3. Directional flow arrows shall be applied adjacent to each pipe marker.
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4, Labels shall be manufactured and pre-printed. Labels shall be:
a. Pre-coiled, semi rigid plastic formed to cover full circumference of pipe and to
attach to pipe without adhesive for piping less than six (6) inches in diameter.
b. Preformed, semi-rigid plastic formed to partially cover circumference of pipe
and to attach to the pipe with mechanical fasteners that do not penetrate
insulation vapor barrier for piping six (6) inches or greater in diameter.
5. Color of background and lettering shall comply with ASME 13.1.
6. Labels shall be placed so as to be easily read from operating positions. Location
of labels on the piping shall be as follows:

®Poo oo

Each branch and riser takeoff.
At each pipe passage through wall, floor and ceiling construction.
At each pipe passage to underground.
At not more than five (5) feet spacing on straight pipe runs.
At each valve, strainer and all pieces of equipment.

7. The letter sizes corresponding to the applicable outside diameter of pipe or pipe

covering shall be used.

Outside Pipe Diameter
(Including Insulation)

3/4" to 1-1/4”
1-1/2" to 2"
2-1/2" to 6”
8" to 10"
Over 10”

D. Comply with TCEQ 217.329 standards for following piping color:

Product/Legend
Non Potable Water
Sludge

Natural Gas
Potable Water
Chlorine

Sulfur Dioxide
Sewage

Compressed Air

AUST1600646.01
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Minimum Length of Minimum Letter Height

Label Color Field

8" 1/2”
8" 3/4”
12" 1-1/4"
24" 2-1/2"
327 3-1/2"

Color of Pipe
Purple!
Brown

Red

Light Blue

Yellow

Lime Green with Yellow Bands

Grey
Light Green
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2.02 EQUIPMENT IDENTIFICATION

Heated Water
Power Conduit
Reclaimed Water
Gray Water
Instrument Air
Liquid Alum
Alum (Solution)

Ferric Chloride

Blue?

NEC Electrical Code?

Purple with Black Lettering

Purple with Yellow Writing

Light Green with Dark Green Bands
Yellow with Orange Bands

Yellow with Green Bands

Brown with Red Bands

Polymers White with Green Bands

Ozone Stainless Steel with White Bands
Raw Water Tan

Effluent after Clarification Dark Green

INon-potable water pipe must also be stenciled "NON-POTABLE WATER, DO NOT DRINK” and

“NO BEBA EL AGUA”.

2Heated water pipe must also have 6-inch red bands spaced 30 inches apart.
3power conduit must be in compliance with the National Fire Protection Association 70 National

Electrical Code®

CONTRACTOR to verify piping color with latest TCEQ criteria.

The OWNER will select the final colors during the submittal process. Any
identification made prior to OWNER selection shall be at the CONTRACTOR'’s

expense.

A. Equipment Nameplates
Provide professionally engraved nameplates for equipment. Nameplates shall be
fabricated of 1/8-inch thick Type 316 stainless steel plate. The nameplates shall
be attached to equipment body or frame base by fully threaded Type 304
stainless steel tamper resistant machine screws. Nameplate shall be located to be

1.

visible.

2. Data to be shown on nameplate shall include:

a. Manufacturer, product name, model number, serial number, and equipment
number identified on the Drawings.

Capacity, operating and power characteristics, and essential data.
c. Year of manufacture.
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B. Equipment Markers

1. Provide equipment makers for the following general categories of equipment:

a. Main control and operating valves, including safety devices.
b. Meters, gauges, and similar units.

c. Pumps, condensers and similar motor driven units.

d. Fans, blowers, and primary balancing dampers.

e. Packaged HVAC units.

f. Strainers, filters, humidifiers. And similar equipment.

2. Provide engraved, color-coded laminated plastic markers for equipment. Markers
shall be contact-type, permanent adhesive. Marker size shall be a minimum 2-1/2
inches by 4-inches for control devices, dampers, and valves. Markers for
equipment shall be a minimum of 4-1/2-inches by 6-inches.

3. Data to be shown on marker shall include:

a. Name of the equipment

b. Equipment service

c. Design capacity

d. Other design parameters such as pressure drop, entering and leaving
conditions, and speed.

4.  Letter Size: Minimum Yz-inch for name of units if viewing distance is less than 24
inches, 2-inch for viewing distance up to 72 inches, and proportionately larger
lettering for grater viewing distances. Include secondary lettering two-thirds to
three-fourths of the size of principal lettering.

2.03 DUCTWORK IDENTIFICATION
A. Ductwork Markers shall be engraved, color-coded laminated plastic. Include direction
and quantity of airflow and duct service (such as supply, exhaust, and return). Include
contact-type, permanent adhesive.
B. Provide markers for air supply, exhaust, return, intake and relief ducts. Provide
adequate number of markers to limit interval of markers to a maximum 50 feet.
2.04 VALVE TAGS
A. Valve tags shall be stamped or engraved with Va-inch letters for piping system
abbreviation and 2-inch numbers, with numbering scheme approved by the OWNER.
B. Tags shall be brass, minimum 1-1/2-inch round, and having black lettering. Provide
5/32-inch hole for fastener. Fasteners shall be brass wire-link chain.
2.05 VALVE SCHEDULE
A. For each piping system, on standard-size bond paper tabulate valve identification
numbers, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal operating position (open, close or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special
uses.
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2.06

2.07

PART 3
3.01

Frame valve schedule in a glazed display frame or removable mounting on masonry
walls for each page of valve schedule. Include mounting screws. Frame shall be
extruded aluminum. Glazing shall be ASTM C1036, Type I, Class 1, Glazing Quality B,
2.5-mm, single thickness glass.

HAZARD IDENTIFICATION AND WARNING

All physical hazards within the scope of this Project shall be identified by signs or
markings as required by OSHA and described in the Federal Register, Volume 37, No.
202, under Paragraph 1910.144, "Safety Color Code for marking Physical Hazards",
Paragraph 1910.145 "Specifications for Accident Prevention Signs and Tags", and ANSI
Z-535 latest available revision.

Type or Class of Service:

1. For attachment to smooth metal, painted or enameled surfaces, use self-sticking
vinyl sign. This may also be used for message section on standard warning or
directional signs.

2. For attachment to rougher, porous surfaces, such as concrete or wood
structures, chain link fencing, etc., use self-supporting fiberglass sign. When
affixing to curved object such as rough pipe or pole, use polyethylene sign.

Minimum Dimensions: Accident prevention signs shall be of OSHA standard
dimensions, of the sizes specified by the OWNER. Dimensions are in inches, for
horizontal pattern, height by width. For upright pattern, reverse the dimensions.

Colors: Colors of signs, symbols and lettering shall comply with the requirements of
OSHA 1910.145.

SIGNS

General: Classification of accident prevention signs and tags (per OSHA):

1. Danger Signs. White letters or red oval surrounded by rectangular black field in
combination with specific message sections as called for in the Drawings or
Project Manual.

2. Caution Signs. Yellow letters on a black field in combination with specific
message sections called for herein.

3. Safety and Other Instructional Signs. The colors and design of instructional signs
shall be red block capital letters on white background, with text and sizes as
indicated herein.

4.  NFPA Placard. NFPA Diamond in combination with specific message sections (left
diamond, top, right, and bottom) as called for herein. Placard shall be visible
from the entrance point of each location.

EXECUTION
PIPING IDENTIFICATION

Install manufactured pipe markers indicating service on each piping system. Install
with flow indication arrows showing direction of flow.
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B. Locate pipe markers where piping is exposed in finished spaces, machine rooms,
accessible maintenance spaces such as shafts, tunnels, and plenums, and exterior
non-concealed locations.

3.02 EQUIPMENT IDENTIFICATION

A. Install and permanently fasten equipment nameplates on each major item of
mechanical equipment that does not have a nameplate, or has a nameplate that is
damaged or located where not easily visible.

B. Install equipment markers with permanent adhesive on or near each major item of
mechanical equipment.

C. Locate markers where accessible and visible.

3.03 DUCTWORK IDENTIFICATION

A. Locate markers in each space where ducts are exposed or concealed by removing
ceiling system; locate signs near points where ducts enter into space and at maximum
intervals specified herein.

B. Relocate identifying devices which become visually blocked by work of this Division or
another Division.

3.04 VALVE TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except plumbing fixture
supply stops, shutoff valves, faucets, convenience and lawn watering hose
connections, and similar roughing-in connections of end-use fixtures and units.

3.05 VALVE SCHEDULE INSTALLATION
A. Mount valve schedule on wall in accessible location in each major equipment room.
3.06 SIGNS INSTALLATION

A. Install signs at the locations specified herein.

B. Signs shall be provided, but not limited, by the Schedule shown herein. Provide any
additional signs as required by TCEQ and OSHA and all other regulatory agencies.

3.07 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 15107
SURGE ANTICIPATOR AND PRESSURE RELIEF VALVES

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and install complete and
ready for operation, and test the pressure relief valve and appurtenances as shown on
the Drawings and as specified herein, and in accordance with the Contract Documents.

1.02 SUBMITTALS

A. Submit materials required to establish compliance with these Specifications in
accordance with Section 01300. Materials shall include the following:

1. Certified drawings showing all important details of construction and dimensions.

2. Descriptive literature, bulletins, and/or catalogs of the equipment.

3. The total weight of each item.

4. A complete bill of materials.

5. Calculations confirming that valve size is proper for the system to be installed.

B. Certificates and Test Reports:

1. Certified test and installation results, if testing is required and not specified
elsewhere.

2. Additional submittal data, where noted with individual pieces of equipment.

3. Certificates: For each valve specified to be manufactured and/or installed in
accordance with AWWA and other standards, submit an affidavit of compliance with
the appropriate standards, including certified results of required tests, and
certification of proper installation.

4. Submit appropriate affidavit of compliance that interior coating and surfaces of
valve coming into contact with potable water are NSF61 certified.

C. Operation and Maintenance Manuals: Operating and maintenance instructions shall be
furnished as provided in Section 01730. The instructions shall be prepared specifically
for this installation and shall include all required cuts, drawings, equipment lists,
descriptions, and other information required to instruct operating and maintenance
personnel unfamiliar with such equipment.

1.03 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM):

1. ASTM A536 - Ductile Iron Castings.

1.04 QUALITY ASSURANCE

A. Qualifications: Valves and appurtenances shall be products of well-established firms who
are fully experienced, minimum five years, reputable and qualified in the manufacture
of the particular equipment to be furnished. The equipment shall be designed,
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constructed and installed in accordance with the best practices and methods and shall
comply with these Specifications as applicable.

B. Acceptable Manufacturers
1. Cla-Val Company.
2. Bermad.

C. Services of Manufacturer’s Representative

1. Inspection, Startup, and Field Adjustment: The service representative of the valve
Manufacturer shall be present at the Site for one work day, to assist the Contractor
in the installation and adjustment of the valve(s).

2. Instruction of Owners Personnel: The Training Representative of the valve
Manufacturer shall be present at the Site for one work day to instruct the personnel
in the operation, adjustment, and maintenance of the valve(s).

3. For the purpose of this paragraph, a work day is defined as an eight hour period,
excluding travel time.

D. Inspection of the units may also be made by the Engineer or other representative of the
Owner after delivery. The equipment shall be subject to rejection at any time due to
failure to meet any of the Specification requirements, even though submittal data may
have been accepted previously. Equipment rejected after delivery shall be marked for
identification and shall be removed from the job site at once.

1.05 SYSTEM DESCRIPTION

A. All of the equipment and materials specified herein is intended to be standard for use
in controlling the treated water flow of fluids, depending on the individual systems, as
noted on the Drawings. See all Drawings for valves.

B. Valves, appurtenances and miscellaneous items shall be installed as shown on the
Drawings and as specified, so as to form complete workable systems.

1.06 DELIVERY, HANDLING AND STORAGE

A. Packing and Shipping:

1. Care shall be taken in loading, transporting, and uploading to prevent injury to the
valves, appurtenances, or coatings. Equipment shall not be dropped. All valves and
appurtenances shall be examined before installation, and no piece shall be installed
which is found to be defective. Any damage to the coatings shall be repaired as
acceptable to the Engineer.

2. Prior to shipping, the ends of all items shall be closed to prevent entry of foreign
material.

B. Storage and Protection: Special care shall be taken to prevent plastic and similar brittle
items from being directly exposed to the sun, or exposed to extremes in temperature,
to prevent deformation. See the individual piping Specifications and Manufacturer’s
information for further requirements.
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1.07

1.08

PART 2
2.01

MAINTENANCE

Special tools and the Manufacturer’s standard spare parts, if required for normal
operation and maintenance, shall be supplied with the equipment.

Provide all special tools required for normal maintenance. Tools shall be packaged in a
steel case, clearly and indelibly marked on the exterior to indicate equipment for which
tools are intended.

Provide to the Owner a list of all spare and replacement parts with individual prices and
location where they are available. Prices shall remain in effect for a period of not less
than one year after start-up and final acceptance.

EXTENDED WARRANTY

The valve and appurtenances shall be warranted for a period of three years from the
date of Substantial Completion of the Project to be free of defects in materials and
workmanship.

PRODUCTS
FLANGED SURGE ANTICIPATOR AND PRESSURE RELIEF VALVES

Surge anticipator and pressure relief valve shall be the highest quality provided by a
reputable manufacturer. The valve manufacturer shall submit calculations conforming
that valve is properly sized for application.

The valve shall be designed to protect pipelines from pressure surges during power
failure. The valve is to be installed on treated water pipeline.

Valve Characteristics: The surge anticipator valve shall open when the inlet pressure
drops below a set pressure level. It shall remain open and gradually close after a
predetermined time. The pressure relief valve shall open when the inlet pressure
exceeds above a set pressure level. The valve shall be a hydraulically operated,
adjustable, pilot controlled, diaphragm valve as indicated. All necessary repairs shall be
possible without removing the valve from the pipeline. Paragraph 2.01.I lists the
operation conditions of the valve.

Valve Body: The valve body shall be of stainless steel material. The valve cover shall be
flanged and be of the same material as the body. The valve shall be designed for
pressure rating of 250 psi.

Valve Trim: The valve disc guide, seat and cover bearing, stem, spring, and all nuts,
bolts, and washers shall be of Type 303 stainless steel. The valve stems shall have top
and bottom guides. All rubber parts shall be of Buna-N. The diaphragms shall be of
Nylon-reinforced Buna-N, supported firmly between the body and valve cover.

Valve Controls: Existing valve controls shall be utilized. Valve shall be furnished to be
compatible with existing controls.
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G. The valve shall have an indicator rod that is an integral part of the valve to show the
position of the diapgram within the valve body.

H. All valves shall be equipped with a limit switch and contacts to monitor open status.

L. Operating Conditions: The valve shall be designed to operate under the following
conditions:

1. NUMDEr Of VAIVES......iiiei ittt era e ee 2

2. Valve Size€ (INCNES) ceuuiiriiieii i e r e e eaa e 4and 6

3. Size of pipeline (inches diameter) .........cciiiiiiiiiiiiin e 4 and 6

4. Down Surge (Contractor to confirm parameters with Owner)
. Opening PreSSUre (PSI) ... e ieeireeerersrenireeerenaressesssrnssenssesssernssennsesnsesnssens 30
b.  Opening tiMe (SEC) ..cvuiiuiiiii i e er e e ena e 3
C.  Fully open time (SEC) .uviveriiieiiiiiiiieeiii e s e er s e aa e e aa e enas 3
d.  CloSING tIME (SEC) ..evuiieuiiriiiiriieeie e s s e e e e s s e s e e s s e s e a s e s s e rnnsennaes 150

5. Up Surge (Contractor to confirm parameters with Owner)
a.  OpENING PreSSUrE (PSI)..eeuuiereusierrsirrrierernassernassesnsssrsnssrssessrsnessrssesesnneesnns 62
D.  Opening timMe (SEC) - ...t e r e e ena e 3
C.  Fully open time (SEC) «ivuiiuiirieiiieiircie s e s e e r s e s e e a e rne s s e nn e nnes 3
d.  CloSING tIME (SEC) .ievuniiiruiieiri it s et st e e s e e e s s e ra e s era s e rannaes 150

J. Spare Parts: The following spare parts shall be furnished:
1. 1 set of all resilient seals, and discs
2. 1 diaphragm (for diaphragm valves, only)
2.02 FACTORY INSPECTION, TESTING AND CORRECTION OF DEFICIENCIES

A. Factory inspection, testing and correction of deficiencies shall be done as noted in the
referenced Standard Specification and as noted herein.

B. See Division 1 for additional requirements. Also refer to Part 1 of the Section, especially
for required submission of test data to the Engineer.

C. Factory Tests: Valves shall be factory tested with a hydrostatic test and a functional test
and a test certificate shall be submitted to the ENGINEER prior to delivery of the valve.

2.03 SHOP COATING

A. Valves and appurtenances requiring painting shall be painted and/or coated by suitable
material to prevent rust on components until the time of installation and as noted in
Section 09900 — Painting, if not covered herein. All items exposed to view, including in
vaults shall have the exterior prepared as noted in Section 09900 — Painting.

B. All ferrous parts of buried valves and appurtenances, except finished or greased surface,
shall be given two coats of asphaltic varnish or bitumastic coating in compliance with
the applicable Standard Specification, if any. After buried valves are assembled and
tested, a third coat shall be applied on the exterior, unless otherwise specified.
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PART 3 EXECUTION

3.01

A.

3.02

INSTALLATION

All valves and appurtenances shall be installed per the Manufacturer’s instructions in the
locations shown, true to alignment and rigidly supported. Any damage to the above
items shall be repaired to the Engineer’s satisfaction before they are installed.

Install all brackets, extension rods, guides, the various types of operators and
appurtenances as shown on the Drawings, or otherwise required. Before setting these
items, the Contractor shall check all Drawings and figures which have a direct bearing
on their location. The Contractor shall be responsible for the proper location of these
valves and appurtenances during the construction of the work.

All materials shall be carefully inspected for defects in construction and materials. All
debris and foreign material shall be cleaned out of openings, etc. All operating
mechanisms shall be operated to check their proper functioning and all nuts and bolts
checked for tightness. Valves and other equipment which do not operate easily, or are
otherwise defective, shall be repaired or replaced at no additional cost to the Owner.

Where installation is covered by a referenced standard, installation shall be in
accordance with that Standard, except as herein modified, and the Contractor shall
certify such. Also note additional requirements in other parts of these Specifications.

Unless otherwise noted, joints for valves and appurtenances shall be made up utilizing
the same procedures as specified under the applicable type connecting pipe joint; and
all valves and other items shall be installed in the proper position as recommended by
the Manufacturers.

Unless otherwise noted, all operational devices shall be installed with the units of the
factory, as shown on the Drawings or as acceptable to the Engineer to allow accessibility
to operate and maintain the item and to prevent interference with other piping, valves
and appurtenances.

INSPECTION, TESTING AND CORRECTION OF DEFICIENCIES

See also Division 1. Take care not to over pressure valves or appurtenances during pipe
testing. If any unit proves to be defective, it shall be replaced or repaired to the
satisfaction of the Engineer.

Functional Test: Prior to pump station startup, all items shall be inspected for proper
alignment, quiet operation, proper connection and satisfactory performance.

The various pipelines in which the valves and appurtenances are to be installed are
specified to be field tested. During these tests any defective valve or appurtenance shall
be adjusted, removed and replaced, or otherwise made acceptable to the Engineer.

Various regulating valves, strainers, or other appurtenances shall be tested to
demonstrate their conformance with the specified operational capabilities, and any
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deficiencies shall be corrected or the device replaced or otherwise made acceptable to
the Engineer.

3.03 CLEANING
A. All items (including valve interiors) shall be cleaned prior to installation, testing,
disinfections, and final acceptance.
3.04 FIELD PAINTING
A. Field painting is specified under Division 9. All buried metal items not otherwise coated
shall receive two external coats of bitumastic paint.
B. Field painting shall include touch ups where required.
3.05 DISINFECTION
A. Disinfection of valves and appurtenances on all potable water lines shall be performed
in accordance with City of Austin Standard Technical Specification 510 - Pipe prior to
placing the valves and pipelines in service.
3.06 MEASUREMENT AND PAYMENT
A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.
END OF SECTION
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SECTION 15120
PIPING SPECIALTIES
PART 1 GENERAL
1.01 SCOPE OF WORK

A. Furnish all labor and materials required and installed complete and ready for operation,
all appurtenances as shown on the Drawings or as specified.

B. The appurtenances shall include, but not be limited to the following: (Note: All items
listed below may not be required in this Contract).

1. Yard Hydrants
Mechanical Type Wall Seals
Service Clamps
Dielectric Insulating Gasket Kits for Flanges
Dielectric Unions for Copper Tube
Flange Bolts and Nuts
Anti-Seize Bolting Lubricants
Non-Insulating Flange Gasket Materials
Sleeve ("Dresser type") Couplings

. Insulated Sleeve Couplings

. Flange Coupling Adapters

. Tie-Rod Restrained Dismantling Joints

. Depend-0O-Lok Couplings

. AWWA Grooved-Joint Couplings

. Harnessing and Restraint

. Megalug Restrained Joints

. Quick Connect Couplings

. Wall and Floor Fittings

. Gauges and Accessories

. Valve Operators (Including Floor Boxes)

. Strainers

. Corporation Stops

. Appurtenances and Miscellaneous Items

. Emergency Safety Showers and Eyewash Units
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1.02 SUBMITTALS

A. Submit shop drawings in accordance with Section 01300 — Submittals and Section 15047
— Mechanical Identification. Shop drawings shall show as a minimum all details and
materials of construction and dimensions.

B. Gasket Manufacturer shall submit certificate that gasket material is suitable for the joints
provided, service conditions specified herein and suitable for the field test pressure.
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C. Submit operating and maintenance instruction in compliance with Section 01730 -
Operations and Maintenance Data.

1.03 REFERENCE STANDARDS

A. American National Standards Institute (ANSI): ANSI B2.1.

B. American Society for Testing and Materials (ASTM):

1.
2.

3.

>

10.
11.

12.
13.

14.
15.
16.

A48 — Specification for Gray Iron Castings

A53 — Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless

A126 — Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings
A183 — Specification for Carbon Steel Track Bolts and Nuts

A193 — Specification for Alloy-Steel and Stainless Steel Bolting for High Temperature
or High Pressure Service and Other Special Purpose Applications

A194 — Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure or
High Temperature Service, or Both

A197 - Specification for Cupola Malleable Iron

A240 - Specification for Chromium-Nickle Stainless Steel Plate, Sheet, and Strip for
Pressure Vessels and for General Applications

A278 — Specification for Gray Iron Castings for Pressure Containing Parts for
Temperatures Up to 650 degrees F

A283 — Specification for Low and Intermediate Tensile Strength Carbon Steel Plates

A513 - Specification for Electric — Resistance-Welded Carbon and Alloy Steel
Mechanical Tubing

A536 — Specification for Ductile Iron Castings

B16 — Specification for Free-Cutting Brass Rod, Brass Rod Bar and Shapes for Use
in Screw Machines

B62 — Specification for Composition Bronze or Ounce Metal Castings
B88 — Specification for Seamless Copper Water Tube
B584 — Specification for Copper Alloy Sand Castings for General Applications

C. American Water Works Association (AWWA):

1.

2.

3.

4.
5.

C209 - Cold-Applied Tape Coatings for Steel Water Pipe, Special Sections,
Connections and Fittings

C210 — Liquid-Epoxy Coating Systems for the Interior and Exterior of Steel Water
Pipelines

C213 - Fusion Bonded Epoxy Coating for Interior and Exterior of Steel Water
Pipelines

C219 - Bolted Sleeve Type Couplings for Plain-End Pipe

C606 — Grooved and Shouldered Joints

D. Federal Specifications (F.S.): MIL-C-27487
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1.04

QUALITY ASSURANCE

A. Items listed herein shall be products of Manufacturers who have a minimum of five
years’ experience in the manufacture of the particular equipment item to be furnished.

B. Services of Manufacturer’s Representative
1. Man-hour requirements shown herein are exclusive of travel time and do not relieve

the Supplier of obligation to provide sufficient service to place couplings in
satisfactory operation.
2. Manufacturer’s factory service representative shall submit Certificate of Proper
Installation of Depend-O-Lok couplings.
PART 2 PRODUCTS
2.01 GENERAL

A. Joint, size and material (unless otherwise noted or required by the OWNER):

1. Joints referred to herein shall be of the same nominal diameter as the pipe or fittings
they are connected to.

2. Appurtenances shall be of the same nominal diameter and same pressure rating as
the pipe or fittings they are connected to.

B. Insure that valves and appurtenances have ends/joints that are compatible with, and
may be fastened to the adjoining pipe. This may mean furnishing special adaptors as
required. These adaptors shall be suitable for direct bury, with proper dielectric
insulation and as a minimum, if metallic non-stainless steel or galvanized, coated with
two coats of Coal Tar Epoxy.

C. Materials to be used in contact with the raw water or potable water process shall be
classified as acceptable by NSF61.

2.02 YARD HYDRANTS

A. Yard hydrants for installation on the non-potable water lines shall consist of a 3/4- inch
hose connection. The hydrants shall be Woodford Model R34 Freezless Hydrant or equal.
Threads shall be Austin FD Threads.

2.03 MECHANICAL TYPE WALL SEALS

A. Mechanical type wall seals shall consist of an adjustable modular bolted, synthetic
rubber and plastic sealing element as shown on the Drawings. The sealing element shall
be Link-Seal LS-300-C as manufactured by Enpro Industries, or equal.

2.04 SERVICE CLAMPS

A. Service clamps shall have malleable or ductile iron bodies which extend around the
circumference of the pipe. The saddle shall be sealed against the pipe with a rubber
gasket. Bodies shall be tapped for IPS. Clamps shall be of the double strap design.

B. Service clamps shall be IPS service clamps as manufactured by Mueller Co., or equal.
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2.05

2.06

DIELECTRIC INSULATING GASKET KITS FOR FLANGES

Dielectric insulating flange gasket kits shall be installed when dissimilar metal pipe
connects to prevent galvanic action. Flange insulation kits shall be installed where a
stainless steel flange is mated with flanges constructed of bronze alloys, carbon steel
alloys, or nickel alloys (Monel and Hastelloy) flanges; where process piping mates with
valves and other equipment and appurtenances of dissimilar metals furnished in Division
11 and 15: where exposed piping makes a vertical transitions to buried piping; and
where otherwise as shown on the Drawings.

Insulating flange gaskets shall be furnished as a kit including the dielectric gasket, bolt
sleeves and washers in accordance to the nominal flange size.

Each dielectric insulating gasket shall be a full face isolating and sealing gasket, Type
“E”, 1/8" thick, epoxy-glass retainer with bolt holes cut to match matting flange drilling.
The retainer shall contain a precision tapered groove to accommodate the controlled
compression of a FKM (Viton) sealing element. The quad-ring seal shall be pressure
energized. The epoxy-glass retainer shall have 550-volts/mil dielectric strength and a
minimum 50,000 psi compressive strength.

Insulating bolt-sleeves shall be manufactured of Mylar having a dielectric strength of
not less than 4,000-volts/mil.

Insulating washers shall be manufactured of G-10 epoxy-glass having a dielectric
strength of 400 to 500-volts/mil. Insulating washers shall be installed with metallic
backing washers to prevent damage to the epoxy-glass washers during bolting. The
metallic washers shall be constructed of the same material as the bolts.

Dielectric insulating flange gasket kits shall be:
1. Linebacker manufactured by Pipeline Seal and Insulator, Houston, Texas.

2. Trojan Quad Seal manufactured by Advance Products and Systems, Lafayette,
Louisiana.

3. Jack O-ring gaskets manufactured by Central Plastics, Shawnee, Oklahoma.
DIELECTRIC UNIONS FOR COPPER TUBE

Dielectric unions for copper water tube, 2-inch to 2-inch diameter, shall be installed
where dissimilar metal connect to prevent galvanic action. The body shall be
manufactured of ASTM B16 brass and feature female NPT threads adhering to ASTM
B1.20.1 and solder joints adhering to ASME B16.22. Dielectric unions shall have Nitrile
(BUNA) or EPDM gaskets and be rated for 250 psi at 180° F.

Connection Type Copper Alloy Pipe Joined Material Pipe
Connection Connection

Soldered ASTM B16 ASTM A48 Cast Iron”

Soldered ASTM B16 ASTM A197 Malleable
Iron”
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Threaded ASTM B584 Bronze ASTM A48 Cast Iron”
Threaded ASTM B584 Bronze ASTM A197 Mallable Iron*

*Material may be galvanized

B. Acceptable Manufacturers:
1. Watts, Andover, Massachusetts
2.  Wilkins, Paso Robles, California

2.07 FLANGE BOLTS AND NUTS

A. All flange bolt lengths shall be selected by the CONTRACTOR such that three threads,
as a minimum, protrude from the hex nut and washer after assembly. Flange bolts for
dielectric insulating flange kits shall be fully-threaded along their length. The
CONTRACTOR is cautioned that flange bolts having smooth shank segments along their
length will not fit in Mylar sleeves or molded sleeve washers.

B. All bolts, nuts, and washers in the locations listed below shall be Type 316 stainless steel
as indicated below:

All buried locations

All submerged locations

All locations subject to seasonal or occasional flooding
Inside Hydraulic Structures below the top of structures
Inside vaults, manholes, and junction structures

All chemical handling areas

Inside trenches, containment walls, and curbed areas

All locations exposed to weather

Locations indicated by the Contract Documents or designated by the ENGINEER to
provide with stainless steel bolts.

W oNOU AWM=

C. Type 316 stainless steel flange bolts shall have ASME B1.1, coarse threads, Class 2A fit,
and conform to ASTM A193, Grade B8M.

D. Flange nuts shall have ASME B1.1, coarse threads, Class 2A fit, and conform to ASTM
A194 Grade 8M, Type 316 stainless steel, having square or hexagonal heavy dimensions
in accordance with ASME B18.2.2. The hardness of nut shall be different than the
hardness bolts to minimize galling.

E. For locations other than listed in Paragraph 2.07.B, flange bolts shall have ASME B1.1,
Class 2A threads, and be manufactured of ASTM A193, Grade B7 steel. Bolts shall
conform to ASME B18.2.1.

F. For locations other than listed in Paragraph 2.07.B, flange nuts shall have Class 2A fit,
and be manufactured of ASTM A194, Grade 2H steel, having square or hex heavy
dimensions in accordance with ASME B18.2.2.
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2.08 ANTI-SEIZE BOLTING LUBRICANTS

A. Flange bolts shall be installed using a nickle-seize lubricant capable of achieving the
required bolt torque and sealing stress, and permitting future disassembly with minimal
manual input.

B. Anti-seize compound shall be classified as acceptable for potable water by the NSF.

C. Acceptable Manufacturers:

1. Never-Seez White Food Grade PTFE Lubricant manufactured by Bostik, Wauwatosa,
Wisconsin.

2. Loctite Nickle Anti-Seize Lubricant manufactured by Henkel Technologies, Rocky
Hill, Connecticut.

D. Flange bolts shall be adequately degreased of all corrosion inhibiting slush oil and excess
nickel anti-seize prior to field application of prime and finish coatings.

2.09 NON-INSULATING FLANGE GASKET MATERIALS

A. Non-insulating gaskets for all flange configurations shall be submitted in accordance
with requirements specified herein. No field-cut or field modified gaskets will be allowed.

B. Gaskets shall be full face for use with flat face flanges and ring type for use with raised
face flanges. Gaskets shall be 1/8-inch thick. Blind flange gasket shall cover entire inside
surface of blind flange.

C. Gasket material shall be suitable for the joints provided, service conditions specified
herein and suitable for field test pressure.

D. Gaskets shall be classified as acceptable for potable water service by NSF 61.

E. Gaskets shall be suitable for 250° F operating temperature, unless higher temperature
required on individual systems.

2.10 SLEEVE ("DRESSER TYPE") COUPLINGS

A. Sleeve type couplings shall conform to the requirements of AWWA C219. The pressure
rating of the couplings shall be at least the field test pressure it is subjected during the
pressure testing of the connecting pipeline or the pressure class of the pipeline
whichever is higher.

B. The couplings shall be of a gasketed, sleeve-type with diameter to properly fit the pipe.
Each coupling shall consist of cylindrical sleeve, two follower rings, two gaskets and a
set of bolts and nuts.

1. Sleeve: Sleeve shall be ASTM A53, ASTM A512, ASTM A513, ASTM A536 Grade 65-

45-12 or carbon steel having a minimum vyield strength of 30,000 psi. Sleeve shall

be lined with 12 mil DFT fusion bonded epoxy compatible with potable water.

Minimum sleeve length shall be five inches for pipe 12-inches and smaller, seven

inches for pipe sizes 14-inches thru 24-inches, and 10-inches for pipe larger than
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2.12

24-inches. Sleeve for stainless steel piping shall be fabricated of ASTM A240, Type
316 stainless steel.

2. Follower Rings: Ductile Iron ASTM A536 Grade 65-45-12, AISI C1012, AISI C1015
Steel, AISI C1018 Steel or AISI C1020 Steel. Follower rings for stainless steel pipe
shall be fabricated of ASTM A240, Type 316 stainless steel.

3. Bolts and Nuts: Bolts and nuts are as specified herein.
4. Gaskets shall be of synthetic rubber suitable for service and operating conditions.
5. Finish: Fusion bonded epoxy 12 mil DFT as per AWWA C213.

Sleeve type couplings shall have pipe stop removed for exposed piping.

Acceptable Manufacturers:

1. Dresser Industries — Style 38, 138, or 253.

2. Romac Industries, Inc. — Style 400, 501, or XR501.
3. Smith-Blair — Model 411.

Sleeve type couplings shall be installed where shown on the Drawings and at locations
where a disassembly gap is necessary to complete a piping assembly.

CONTRACTOR may install additional couplings other than shown on the Drawings for
ease of installations without any additional cost to the OWNER.

In addition to those locations noted on the Drawings, sleeve couplings shall be provided
on piping buried directly under a structure at the structure's expansion joints. Special
treatment will be required where pipe is encased in concrete, utilizing minimum 3-inch
thick styrofoam placed perpendicular to horizontal centerline coupling.

Joint harness shall be provided on all couplings and shall be designed for maximum test
pressure to which the line will be subjected.

All sleeve couplings shall be thrust restraint.
INSULATED SLEEVE COUPLINGS
Couplings shall meet the basic requirements specified herein.

Insulated sleeve coupling shall be Dresser Style 39, or equivalent Smith Blair or Baker.
Insulated coupling shall include boots for both pipe ends, and shall insulate each end
from electrical current flow. The middle sleeve ring shall be sized to fit over the insulation
boots and properly seal the connection. Restraint sleeve couplings using a thrust harness
with bolts, over drill the bolt holes and install insulating sleeves and washers.

FLANGE COUPLING ADAPTERS

Construction:

1. Body and follower: Carbon Steel, Ductile Iron ASTM A536, Grade 65-45-12.
2. End Ring: Ductile Iron ASTM A536, Grade 65-45-12.

3. Flange: ANSI Class 125 or 250 flat face. Match class to that of piping system.
4. Bolts and nuts: As specified herein.
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5. Gaskets shall be of synthetic rubber suitable for service and operating conditions.

6. Pressure Rating: The pressure rating of the flange coupling adapters shall be at
least the field test pressure it is subjected during the pressure testing of the
connecting pipeline or the pressure class of the pipeline whichever is higher.

B. Restraining or harnessing system shall be as shown on the contract Drawings for flange
coupling adaptor.

C. Factory Painting:

1. Apply fusion bonded epoxy-type protective coating system in accordance with
AWWA (C213, to interior and exterior of adapters. Coating for interior surface shall
be NSF 61 approved for potable water. Interior and exterior of flange coupling
adapters shall have Manufacturer's standard epoxy system complete with prime and
finish coats minimum of 12 mils DFT.

2. Do not paint bolts and gaskets.

3. Coatings used on exterior of couplings which will be exposed shall be compatible
with specified coating system for piping so that coupling can be painted a common
color.

D. Acceptable Manufacturers:

1. Size twelve inches and larger:
a. Romac Industries, Inc. — Style FC400.
b. Dresser Style 131.

2. Below twelve inches:
a. Romac Industries, Inc. — Style FCA501.
b. Dresser Industries — Style 128-W.
C. Smith Blair — Style 912.

2.13 DEPEND-O-LOK COUPLINGS

A. Depend-O-Lok split type bolted couplings shall meet the requirements of AWWA C219.
Couplings type and size shall be as indicated on the Drawings. The pressure rating of
the Depend-O-Lok couplings shall be at least the field test pressure it is subjected during
the pressure testing of the connecting pipeline or the pressure class of the pipeline
whichever is higher. Couplings shall pass an insulation test of 5,000 mega ohms.

B. Construction:

1. The housing shall be one or two-piece with a double arch cross section that closes
around pipe ends that are smooth for joint flexibility or expansion and contraction
requirements or pipe ends with steel restraint rings affixed for pipe end restraint
requirements. Depend-O-Lok EXE couplings are flexible, unrestrained pipe joints.
FXE couplings are flexible, expansion joints. FxF couplings are flexible, restrained
joints. Flexibility, contraction and expansion and joint restraint are as specified in
the Supplier’s latest literature.

2. The housing shall be sized so that the inside diameter fits the outside diameter of
the pipe. The coupling housing thickness shall be sufficient to handle the service
loads.
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3. Bolts or studs and nuts shall secure the closure plates and shall be as specified
herein.

4. Housing and closure plates shall be carbon steel conforming to ASTM A36 or
stainless steel conforming to ASTM A240 Type 316L. Sealing plates shall be stainless
steel conforming to ASTM A240 Type 316L.

5. Gaskets and sealing pad bonded to the sealing plate shall be of the synthetic rubber
suitable for operating condition. Gasket material properties shall meet or exceed
the requirements of ASTM D2000. Gaskets shall be classified as acceptable for
potable water service by NSF 61.

6. Restraint rings shall be furnished with the couplings and shall be of the same
material as the coupling housings.

7. Painting: Interior and exterior of carbon steel couplings shall be coated with liquid
epoxy per the requirements of AWWA C210.

8. Buried couplings shall be protected against corrosion by providing heat shrink
sleeves or cold applied tape conforming to AWWA C209.

C. Acceptable Manufacturers:
1. Depend-O-Lok couplings shall be as manufactured by Victaulic Depend-O-Lok, Inc.
2. Heat Shrink Sleeves shall be as manufactured by Canusa-CPS or Raychem.

2.14 AWWA GROOVED-JOINT COUPLINGS

A. AWWA rigid radius grooved-joint couplings for above grade ductile iron pipe, 4-inch to
36-inch diameter, shall be installed where shown on the Drawings. Grooved-joint
couplings shall conform to AWWA C606 and constructed of ASTM A536, Grade 65-45-
12 ductile iron.

B. Grooved-joint couplings, 4-inch to 36-inch diameter shall be:
1. Style 31 AWWA coupling for ductile iron pipe manufactured by Victaulic Company.

C. Couplings for transition between ductile iron and IPS steel pipe, 4-inch to 12-inch
diameter, shall be:

1. Style 307 transition coupling manufactured by Victaulic Company.
2.15 TIE-ROD RESTRAINED DISMANTLING JOINTS

A. Tie-rod restrained dismantling joints shall be installed where shown on the Drawings
and at locations where a disassembly gap is necessary to complete a piping assembly.
Dismantling joints shall be constructed of ASTM A536, Grade 65-45-12 ductile iron or
ASTM A283, Grade C carbon steel. Tie rods shall be 300 series stainless steel.

B. The pressure rating of the tie-rod restrained dismantling joints shall be at least the field
test pressure it is subjected during the pressure testing of the connecting pipeline or
the pressure class of the pipeline whichever is higher.

C. Apply fusion bonded epoxy-type protective coating system in accordance with AWWA
C213, to interior and exterior of dismantling joints. Coating for interior surface shall be
NSF 61 approved for potable water. Interior and exterior of dismantling joints shall have
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Manufacturer's standard epoxy system complete with prime and finish coats minimum
of 12 mils DFT.

D. Acceptable Manufacturers:

1. Dresser Industries — Style 131

2. Smith-Blair — Model 975

3. Romac Industries — Style DJ400
2.16 HARNESSING AND RESTRAINT

A. All flexible couplings, flanged coupling adaptors and dismantling joints shall be thrust
restraint. The size and material for tie rods, clamps, plates, and hex nuts shall conform
to AWWA Manual M-11 except as modified on the Drawings. Manufactured restraining
clamp assemblies shall be as manufactured by Stellar Corporation or fabricated equal.

B. Pump Manufacturer shall design thrust harness for pump suction and discharge piping
in accordance with Hydraulic Institute Standards. Pump Manufacturer shall provide this
information to the CONTRACTOR. The CONTRACTOR shall provide any and all restraints,
exceeding those shown on the Drawings that are required by the pump Manufacturer
at no additional cost to the OWNER.

C. Restrained joints (such as welded, locking mechanical joints) shall be of the type
specified with the individual type of pipe. If not specified, restrained (locking)
mechanical joint pipe shall be of the manufactures standard design utilizing a locking
device (ring or ears) integrally cast with the pipe.

D. The CONTRACTOR shall be responsible for anchorage including restraint as noted in
elsewhere in Division 2 and 15.

2.17 MEGALUG RESTRAINED JOINTS

A. Joint restraint devices for ductile iron and PVC pipe shall be per the City of Austin
Standard Products List. Megalug restrain devices shall be for use only with 4” — 16"
ductile iron (DI) pipe or 4” — 12" PVC pipe.

B. The devices shall have a working pressure rating same as the adjoining piping they
connect to. Ratings are for water pressure and must include a minimum safety factor of
2 to 1 for all pipe sizes.

C. Gland body, wedges and wedge actuating components shall be cast from grade 65-45-
12 ductile iron material in accordance with ASTM A536.

D. Three (3) test bars shall be incrementally poured per production shift as per
Underwriter’s Laboratory Specifications and ASTM A536. Testing for tensile, yield and
elongation shall be performed in accordance with ASTM ES8.

E. The restraint devices shall be coated using MEGA-BOND coating system.
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2.18 QUICK CONNECT COUPLINGS

A. Couplings shall be of the cam and groove type consisting of a male adapter conforming
to F.S. MIL-C-27487. Male adapters shall be designed to receive a female coupler
without requiring threading, bolting, or tools. Connections shall remain tight and leak
proof under pressures up to 100 psig. Each adapter shall be furnished with a dust cap
complete with an 18-inch long security chain of corrosion resistant material. Couplings
shall be as manufactured by Dover Corporation, Ever-tite, or equal.

B. Adapters shall be furnished in accordance with the Drawings or as required by the
installation.

2.19 WALL AND FLOOR FITTINGS

A. Wall and floor castings, unless otherwise specified with the individual type of pipe, shall
be ductile iron of the style shown on the Drawings with integral exterior water stop,
standard models as manufactured by Clow, U.S. Pipe and Foundry, or equal.

B. For plastic pipe or other pipe 2-1/2-inch diameter or less wall and floor fittings shall be
ASTM A120, Schedule 40 steel sleeves with exterior steel water stop, all hot dipped
galvanized after fabrication.

2.20 GAUGES AND ACCESSORIES

A. All gauges unless otherwise noted be liquid filled and shall have 4-1/2-inch diameter
face unless noted otherwise on the Drawings, with black letters on a white background
and protected in their connecting piping by shut-off corporation stops or metal ball valve
with level or tee handle. Gauges shall be supplied with pulsation dampers on all pressure
lines. On other than potable water and air lines, gauges shall also be supplied with
three-way flushing valves and diaphragm seals. Gauges shall be Class 2A with 0.5
percent accuracy over their full range and shall be as supplied by U.S. Gauge, Ashcroft,
or Marsh.

2.21 VALVE OPERATORS (INCLUDING FLOOR BOXES)

A. The valve Manufacturer shall supply and integrally mount all operators on valves at the
factory. The valves and their individual operators shall be shipped as a unit.

B. Unless otherwise noted, valves shall be manually operated; non-buried valves shall have
an operating wheel, handle or lever mounted on the operator; buried valves shall have
a non-rising stem with an AWWA 2-inch nut.

C. Unless otherwise required by the OWNER, all manual operating input shafts shall turn
to the left (counter-clockwise) to open the valve.

D. Each operating device shall have cast on it the word (OPEN) and an arrow indicating
the direction of operation.

E. Provide valve position indicator for buried valves. Valve box size shall be adequate to
accommodate valve position indicator.
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F. Floor boxes for operating nuts recessed in concrete floors shall be standard cast iron
type, cast-in-place with fastening top by Clow or equal.

G. Chainwheel shall be supplied for all valves larger than 3-inch in diameter whose
centerline is 6 ft. or more above the floor for operation of valve. Chainwheel shall be
galvanized and chain shall loop within four feet of the floor. Chainwheel diameter shall
match that of the handwheel.

1. Acceptable Manufacturers:
a. Babitt Steam Specialty, New Bedford, Massachusetts
b. Roto Hammer Industries, Tulsa, Oklahoma

H. Unless otherwise noted, gear operators shall be provided for: All valves with operating
shafts of larger than 8-inch nominal diameter (unless otherwise noted); for all buried
valves with their operating shaft mounted horizontally (butterfly, plug, etc.); where
specified and/or indicated on the Drawings; and where manual operator effort is greater
than 40 ft-Ibs. Gear operators shall normally be of the beveled type with output shaft
perpendicular to valve shaft, having a removable hand wheel mounted on the output
shaft. Gearing shall be machine-cut steel designed for smooth operation. Bearings shall
be permanently lubricated, provided to take all thrusts and seals provided to contain
lubricants. Housings shall exclude moisture and dirt. Manual operator input effort to the
hand wheel shall be a maximum of 40 ft-lbs. to operate the valve from full open to full
close, under line pressure. Gear operators shall indicate valve position and have
adjustable stops.

2.22 STRAINERS

A. "Y" Type Strainers

1. Manual strainers furnished for pipe diameters smaller than 2 inches in diameter
shall be "Y" type, capable of removing solids 0.01 inches diameter and larger. The
strainer body shall be of semi-steel construction for steel pipe, and brass or bronze
for copper pipe and shall conform to ASTM A278, Class 30. Strainers on plastic pipe
shall be of the same material as the pipe. Strainer elements, including woven wire
mesh, shall be constructed of Type 304 stainless steel.

2. Design of the strainer body shall be such that the clean-out plug and screw may be
easily removed to permit inspection and cleaning without disassembly of inlet and
outlet piping. End connections shall be ANSI screwed pipe threads.

3. Furnish one spare screen for each "Y" type units installed. Strainers shall be
designed for a maximum operating pressure of 150 psig. They shall be as
manufactured by GA Industries, Inc., or Watts Industries, Inc.

B. Manual Basket Strainers

1. Manual basket strainers shall be furnished for pipe 2 inches in diameter and larger,
as per the Drawings. Strainer body shall be of cast iron construction. Strainer
elements shall be constructed of Type 304 stainless steel. Design of the basket
strainer body shall be such that the bolted lid and basket may be easily removed
for inspection and cleaning without disassembly of inlet and outlet piping.

2. A trap with a blow-off port shall be provided for removing any material that may
settle at the bottom. Strainers shall be designed for a maximum operating pressure
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of 150 psig, and shall be 74-D as manufactured by GA Industries, Inc., or Watts
Industries, Inc.

3. Proper blow off piping with valve shall be supplied, run to nearest drain.

C. PVC Duplex Basket Strainer

1. Provide and install PVC duplex basket strainer as shown on the Drawings.

2. Strainer shall be of PVC construction, rated for a working pressure of up to 150 PSI.
Baskets shall be removable without the need for tools.

3. Strainer shall be integrally fitted with PVC ball or butterfly valves to enable diversion
of flow through either of the two baskets, while the other basket is isolated for
cleaning. PVC ball valves shall be provided at each basket drain.

4. Strainer shall have two Type 304 stainless steel baskets, each with 1/16”
perforations, providing a minimum open area ratio of 4:1.

5. Bolt bases securely to floor using 316 stainless steel capsule anchors.

6. Strainer shall be as manufactured by Hayward Flow Control Systems, or Eaton
Filtration.

2.23 CORPORATION STOPS

A. Corporation stops shall be of bronze or brass, and shall be designed and manufactured
in accordance with AWWA Standard C800, except as modified herein. Corporation stops
shall have Mueller inlet threads, except that corporation stops for use with service
clamps shall have IPS threads. Where corporation stops are used with plastic pipe, a
brass companion flange shall be provided on the outlet of each corporation stop.

2.24 APPURTENANCES AND MISCELLANEOUS ITEMS

A. Plugs, caps and similar accessories shall be of the same material as the pipe, and of the
locking type, unless otherwise noted.

B. Unions shall be of the same material as the pipe.

C. Special dielectric protective tape shall be fabric reinforced petroleum tape as
manufactured by Denso, Inc., or equal.

2.25 EMERGENCY SAFETY SHOWERS AND EYEWASH UNITS

A. Furnish and install where shown on the Drawings. All assemblies shall be provided with
stay-open ball valves. Provide eye wash with strainer on supply line. Units shall be
complete with automatic flow control devices as required to limit emergency shower
flow to 20 gpm and eye wash flow to 2.4 gpm. An emergency identification sign shall
be included with each unit. Emergency safety shower and Eye Wash Assemblies shall
be manufactured by Haws, Guardian, Western, Bradley, or Speakman.

B. Interior Emergency Shower/Eye Wash Unit (ESEW-A)
1. Furnish and install a combination emergency shower and eye wash unit where
shown on the Drawings.
2. Units shall have a 10-in cycolac plastic shower head and eye wash bowl, stay open
ball valves and hand and foot control for eye wash.
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3. Units shall be complete with automatic flow control devices as required to limit
emergency shower flow to 20 gpm and eye wash flow to 3 gpm.

4. Unit shall be equipped with a flow switch to provide a dry contact alarm signal when
the unit is in use. The contact will be monitored by the plant SCADA system. Unit
shall include strobe light and horn.

5. Unit shall be modified to include a 8-ft hand held recoil hose assembly with bracket
for spray head and equal to Haws Model #8906, Guardian Model #G1716 or Bradley
Model #S-19-600

Exterior Freeze-Proof Emergency Shower/Eye Wash Unit (ESEW-B)

1. Furnish and install where shown on the Drawings, a combination emergency shower
and eye wash unit equipped with heating cable and insulation and designed to
operate at temperatures as low as minus 40° F.

2. Equipment shall include a ABS plastic shower head, stay-open ball valve, automatic
volume control on both shower and eye wash, removable polyethylene foam
insulation encased in ABS plastic jacket and a NEMA 4 enclosed thermostat. Shower
flow shall be limited to 20 gpm. Eye wash shall include strainer, flow shall be 2.4
gpm.

3. Unit shall have integral purge valve that opens when water temperature falls below
45° F. The valve shall be located opposite the water supply connection and purge
approximately 6 gpm to prevent freezing in case of power failure.

4. The unit shall be factory modified (special order) to include an additional 24-inch
long section of heat trace wire exposed at piping inlet connection. Wrap heat trace
wire around potable water supply from building. Insulate over heat trace and jacket
outdoor exposed potable water piping.

5. Unit shall be equal to Haws Model #8317CTFP. Other acceptable Manufacturers are
Guardian and Bradley, or approved equal.

EXECUTION
INSTALLATION

Items shall be installed in strict accordance with Manufacturer's instructions in the
locations shown on the Drawings. Damage to items shall be repaired to the satisfaction
of the OWNER before they are installed.

Install brackets, extension rods, guides, the various types of operators and
appurtenances as shown on the Drawings that are in masonry floors or walls, and install
concrete inserts for hangers and supports as soon as forms are erected and before
concrete is poured. Before setting items, check the Drawings which have a direct bearing
on their location to be responsible for the proper location of these appurtenances during
construction of structures.

Items shall be carefully inspected for defects in construction and materials; debris and
foreign material cleaned out of openings, etc.; operating mechanisms operated to check
their proper functioning, and nuts and bolts checked for tightness. Equipment which
does not operate easily, or is otherwise defective, shall be repaired or replaced.
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D. Where installation is covered by a referenced Standard Specification, installation shall
be in accordance with that Specification, except as herein modified.

E. Unless otherwise noted, joints for items shall be made up utilizing the same procedures
as specified under the applicable type connecting pipe joint.

3.02 INSTALLATION OF SLEEVE (DRESSER) TYPE COUPLINGS

A. Unless otherwise required by the Manufacturer's instructions, prior to installation of
sleeve-type couplings, pipe ends shall be cleaned thoroughly for a distance of at least
12 inches. Soapy water may be used as a gasket lubricant. A follower and gasket, in
that order, shall be slipped over each pipe to a distance of about 6 inches from the end;
the middle ring shall be placed on the already installed pipe and shall be inserted into
the middle ring flair and brought to proper position in relation to the pipe already laid.
The gaskets and followers shall then be pressed evenly and firmly into the middle ring
flares.

B. After the bolts have been inserted and nuts have been made up finger tight,
diametrically opposite nuts shall be progressively and uniformly tightened around the
joint, by use of a torque wrench of the appropriate size and torque for the bolts.

C. The correct torque as indicated by a torque wrench shall not exceed 75 ft-Ib for 5/8-
inch bolts and 90 ft-Ib for 3/4-inch bolts.

D. If a wrench other than a torque wrench is used, it should be no longer than 12 inches
so that when used by the average person the above torque values shall not be exceeded.

E. To prevent sleeve-type couplings from pulling apart under pressure, a suitable
harnessing or flange clamp assembly shall be provided and installed.

F. Note that the additional location requires sleeve couplings as specified herein.
3.03 INSTALLATION OF FLANGED COUPLINGS ADAPTERS

A. Flanged coupling adapters shall be installed in strict accordance with the coupling
Manufacturer’s instructions in the locations shown on the Drawings. After the pipe is in
place and bolted tight, the proper locations of holes for the anchor studs shall be
determined and the pipe shall be field-filled. Holes for anchor studs shall be drilled
completely through the wall pipe. Hole diameter shall not be more than 1/8-inch larger
than the diameter of the stud projection.

3.04 INSTALLATION OF DEPEND-O-LOK COUPLINGS

A. Depend-0O-Lok couplings shall be installed in strict accordance with the Manufacturer’s
instructions in the locations shown on the Drawings. The coupling shall be assembled
with bolts at the closure plates, tightened to assure snug coupling with the pipe.

B. Manufacturer’s factory trained field representative shall instruct the CONTRACTOR's field
personnel for the calculation of pipe expansion and contraction based on temperature
during field installation and design temperature to the joint for providing gap at the
joint. The factory trained representative shall also instruct the CONTRACTOR's field
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personnel for the installation of couplings. The coupling Manufacturer shall provide these
services for a minimum of eight hours in the field or shall be present during installation
of first two (2) couplings whichever requires longer presence in the field.

C. Manufacturer’s factory trained field representative shall submit the certificate of proper
installation of couplings.

3.05 INSTALLATION OF TIE-ROD RESTRAINED DISMANTLING JOINTS

A. Tie-rod restrained dismantling joints shall be installed in strict accordance with the
Manufacturer’s instructions in the locations shown on the Drawings. Tie-rods must pass
through the flanges on each end of the dismantling joint. Length of all tie rods shall be
same.

3.06 INSTALLATION OF GROOVED JOINTS COUPLINGS

A. Installation of AWWA grooved joint couplings and pipe shall be in accordance with the
latest version of Manual I-300 “Field Installation Handbook for AWWA Products”
published by Victaulic Company.

B. Coupling gaskets shall be installed with the Victaulic lubricant compatible with the
elastomer used. Lubrication of the gasket exterior, gasket sealing lips, housings, and
pipe ends shall be done prior to joining to prevent gasket pinching.

C. Coupling nuts shall be tightened evenly by alternating sides until metal-to-metal contact
occurs at the bolt pads. For angle-bolt-pad couplings, even offsets must be present at
the bolt pads to obtain pipe-joint rigidity.

3.07 INSTALLATION OF WALL AND FLOOR FITTINGS

A. Wall pipes and pipe sleeves embedded in concrete walls, floors, and slabs shall be
embedded as shown. Support all pipes embedded in concrete walls, floors, and slabs
with form work to prevent contact with the reinforcing steel.

3.08 INSTALLATION OF OTHER EQUIPMENT, APPURTENANCES AND MISCELLANEOUS
ITEMS

A. Unions and wall fitting shall be installed as indicated on the Drawings.

B. Hardware and appurtenances shall be installed as required and in accordance with the
Manufacturer's recommendations, as acceptable to the OWNER.

C. Use teflon tape on screwed fittings.

3.09 FIELD TESTING

A. Testing and correction of deficiencies shall be in accordance with Section 15000 —
Special Conditions for Mechanical Work.
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3.10 FIELD PAINTING

A. Field painting is specified in Division 9. Buried metal items or those in vaults shall receive
two coats of coal tar epoxy. The total DFT shall be 16 to 20 mils.

3.11 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 15140
SUPPORTS AND HANGERS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Provide all labor, materials, equipment, tools and related items required to furnish and
install all pipe hangers, brackets, saddles, clamps and pipe rolls for all types of piping
and duct systems. Pipe hangers and supports shall be furnished complete with all
necessary inserts, bolts, nuts, threaded rods, washers and other accessories.

B. The absence of pipe supports and details on the Drawings shall not relieve the
CONTRACTOR of the responsibility for providing them. Pipe supports indicated on the
Drawings are shown only to convey the intent of the design for a particular location and
are not intended to represent a complete system.

1.02 SUBMITTALS

A. Submittals shall comply with Division 1 — General Requirements and Section 15000 —
Special Conditions for Mechanical Work. Submittals and shop drawings shall include
complete layouts, schedules, location plans and complete total bill of materials for all
pipe support systems.

B. Complete piping drawings indicating type of hanger and/or support, location, magnitude
of load transmitted to the structure and type of anchor, guide and other pipe supporting
appurtenances including structural fasteners.

C. Calculations showing size of supports using allowable stresses of material identified in
MSS SP-58. All calculations shall be signed and sealed by a licensed Professional
Engineer.

D. Submit product data and details on each support.

1. Product data on each support and hanger component
2. Detail of each different type of support
3. Location of each pipe support
4. Detailed information on anti-seize compound
1.03 REFERENCE STANDARDS

A. Manufacturers Standardization Society of the Valve and Fittings Industry (MSS):
1. SP-58 — Pipe Hangers and Supports — Materials Design and Manufacture.
2. SP-69 — Pipe Hangers and Supports — Selection and Application.

1.04 QUALITY ASSURANCE

A. Support System Design

1. Engage the services of a Professional Engineer licensed in the state where the
project is located. The Professional Engineer who is ordinarily engaged in the
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business of pipe support system analysis, to analyze system piping and service

conditions and to develop a detailed support system, specific to the piping material,

pipe joints, valves and piping appurtenances proposed for use.

2. The support system shall include:

a. Criteria by piping system.

b. Summary of CONTRACTOR-selected related components including joints, class,
valves, appurtenances etc., and commercial supports and especially including
pipe materials.

c. Dead weight and dynamic analysis, including system thermal effects and
pressure thrusts.

d. Support arrangements shall be coordinated to eliminate interference with
similar systems to be installed under HVAC, Plumbing and Electrical; to account
for structural expansion joints and to maintain access for both personnel and
for the removal of equipment. Support systems shall not include use of
monorail or bridge crane support. Nor shall they rely on the horizontal structural
struts.

e. Commercial hardware and custom supports shall comply with the requirements
herein.

B. Acceptable Manufacturers:
1. Pipe Hangers and Channel Support Systems:
a. Cooper B-Line Systems
b. Grinnell/Anvil International
c. Piping Technology & Products
d. TOLCO a brand of NIBCO
e. PHS Industries
f.  Unistrut/Tyco
g. Powerstrut
Powder-Actuated Fastener Systems:
a. Hilti
b. Red Head
C. Masterset Fastening Systems
1.05 DESIGN CONDITIONS

A. In certain locations, pipe supports, anchors, and expansion joints have been shown on
the Drawings, but no attempt has been made to indicate every pipe support, anchor,
and expansion joint. It shall be the CONTRACTOR's responsibility to design, furnish and
install a complete system of pipe supports, to provide expansion joints, and to anchor
all piping, as specified herein. Additional pipe supports may be required adjacent to
expansion joints or couplings.

B. Concrete and fabricated steel supports shall be as indicated on the Drawings, as
specified in other Sections or, in the absence of such requirements, as permitted by the
ENGINEER.
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C. All piping shall be rigidly supported and anchored so that there is no movement or visible
sagging between supports with pipes full of fluid.

1.06 DELIVERY, HANDLING AND STORAGE

A. All supports and hangers shall be crated, delivered and uncrated so as to protect against
any damage.

B. All parts shall be properly protected so that no damage or deterioration shall occur
during a prolonged delay from the time of shipment until installation is completed.

C. Finished metal surfaces not galvanized, that are not of stainless steel construction, or
that are not coated, shall be grease coated, to prevent rust and corrosion.

PART 2 PRODUCTS
2.01 GENERAL

A. Pipe hangers and supports shall be designed and constructed to meet the requirements
of MSS SP-58 and SP-69.

B. The CONTRACTOR may propose minor adjustments to the piping arrangements in order
to simplify the supports, or in order to resolve minor conflicts in the Work. Such an
adjustment may involve minor change to the pipe centerline elevation so that a single
trapeze support may be used. Supports shall be sufficiently close together such that the
sag of the pipe is within limits that will permit drainage. Where ducts interfere with the
proper location of hangers, furnish and install trapeze hangers.

C. Continuous slotted channels, channel struts and pipe clamps may be used to support
multiple lines running in close proximity. Use expansion shields with bolts and horizontal
drilled holes in existing concrete construction to support new piping.

D. When two (2) or more pipes run parallel, they may be supported by trapeze hangers.

E. Where flexible couplings are required at equipment, tank, etc., at the end opposite to
the piece of equipment, tank, etc., shall be rigidly supported, to prevent transferring
forces to the equipment. Fixed or restraining support shall not be installed between
equipment and flexible coupling.

F. All uninsulated non-metallic piping such as PVC, CPVC, etc., shall be protected from local
stress concentrations at each support point. Protection shall be provided by galvanized
steel protection shields or 1/16-inch thick neoprene sheet. Where 360 degree arc
support is required, such as U bolts, protection shields or 1/16-inch thick neoprene sheet
shall be provided for the entire pipe circumference. Protection shields shall have an 18
gauge minimum thickness, not less than 12-inch in length and be securely fastened to
pipe with stainless steel metal strap not less than '2-inch wide.

G. All insulated piping shall be furnished with a rigid foam insulating saddle at each pipe
support location.
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H. Where pipe hangers and supports come in contact with copper piping provide protection
from galvanic corrosion by: wrapping pipe with 1/16-inch thick neoprene sheet material
and galvanized protection shield; isolators or copper plated or PVC coated hangers and
supports.

L. Provide neoprene isolators between the pipe and support components where dissimilar
metals come in contact.

J. All vertical risers shall be supported by riser clamps or supports at each floor and every
five feet. All vertical pipes passing through pipe sleeves shall be secured using a pipe
collar.

K. Supports shall be provided at changes in direction. Changes in the direction shall be
supported as close as practical to the fitting to avoid introducing excessive torsional
stresses into the system. No piping shall be supported from other piping or from metal
stairs, ladders and walkways unless specifically directed by the OWNER's
Representative.

L. Whenever expansion and contraction of piping is expected, a sufficient number of
expansion loops or joints shall be provided, together with the necessary rolling or sliding
supports, anchors, guides, pivots, and restraints permitting the piping to expand and
contract freely in directions away from the anchored points. All components shall be
structurally suitable to withstand all loads imposed. Effects of thermal expansion and
contraction of the pipe shall be accounted for in the pipe support selection and
installation.

2.02 MATERIALS

A. All hangers, brackets, clamps, hardware, etc. shall be Type 316 stainless steel unless
noted otherwise. Do not use perforated strap hangers.

B. All pipe support assemblies including framing other than indicated below shall be
galvanized steel.

1. All submerged piping, as well as piping, conduits and equipment in hydraulic
structures within 24-inches of water level shall be supported with support
assemblies including framing, hardware, and anchors, constructed of Type 316
stainless steel.

2. All piping in chemical and corrosive areas shall be supported with support
assemblies including framing, hardware, and anchors constructed of Type 316
stainless steel or FRP.

3. All outdoor piping shall be supported with support assemblies including framing,
hardware, and anchors constructed of Type 316 stainless steel.

C. Metal Framing:
1. Provide channels fabricated from not less than 12-gauge thick, 1-5/8"” wide and not
less than 1-5/8" deep.
2. Use Type 316 stainless steel channels and components in all areas unless noted
otherwise on the Drawings.
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D. All anchor bolts shall be stainless steel as specified in Section 05051 — Anchor Bolts,
Expansion Anchors, and Concrete Inserts. Space anchor bolts a maximum of 24-inches
on center, with not less than two bolts per piece of framing.

E. Fiberglass Reinforced Pipe (FRP): Wear protection pad shall be used at each pipe
support. It shall be designed in accordance with AWWA Manual M45. The wear
protection pad material shall be as per the Manufacturer’s recommendation and based
on the application. It shall be from one of the following:

1. Support Saddles manufactured by NOV Fiber Glass System
2. Blank or Wear Saddles manufactured by Ameron International
3. Wear pads manufactured by Conley

F. All individually suspended horizontal pipes in the building shall be supported by stainless
steel rods sized as follows:

Pipe Size (in Inches)  Rod Size (in Inches)

2 and smaller 3/8
2-1/2 - 3-1/2 1/2
4-5 5/8

6 3/4

8 through 12 7/8
14 through 18 1

20 through 24 1-1/4

2.03 TYPE

A. Pipe hangers and supports shall be selected from one of the types shown on Figure 1
of MSS-58 and MSS-69 or as indicted on the Drawing, where applicable. Plastic pipe
support spacing shall be as specified herein and in accordance with the plastic pipe
Manufacturer’s recommendations whichever is smaller.

PART 3 EXECUTION
3.01 INSTALLATION

A. Pipe Support Spacing:
1. General:

a. Pipe hanger and support installation shall comply with the requirements of MSS
SP-69, MSS SP-89 and this Section. Install hangers, supports, clamps, and
attachments as required to properly support piping from building structure.

b. Arrange for grouping of parallel runs of piping and support together on field-
assembled channel systems. Field assembled channel system shall be installed
according to Manufacturer’s written instructions.
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c. The pipe supports spacing shall not exceed the maximum span scheduled in
Paragraph 3.01.A.1.g unless indicated otherwise.

d. Provide at least one support for each length of pipe, at each change of
direction, and at each valve or equipment.

e. Locate pipe supports as shown in Table 3 of MSS-69 for piping not scheduled
below or shown otherwise.

f.  Provide continuous support as required for small tubing to properly support the
tubing along the pipe run and at connections to equipment.

g. Pipe Support Schedule:
(i) Steel, Stainless Steel and Cast-Iron Pipe Support Schedule:

PIPE SIZES - IN  * MAXIMUM SPAN  ROD SIZE -
(FT) IN
2 and less 5 3/8
22 thru 312 10 2
4 thru 5 10 5/8
6 10 3/
8 thru 12 15 7/8
(i) Copper Pipe Support Schedule:
PIPE SIZES - IN  * MAXIMUM SPAN  ROD SIZE -
(FT) IN
22 and less 5 1/2
3thru6 10 71
8 and greater 15 7/8
(iii)  PVC, ABS Pipe Support Schedule:
PIPE SIZES - IN  * MAXIMUM SPAN  ROD SIZE -
(FT) IN
1-1/4 and less 3 3/8
1-1/2 thru 3 4 1/2
4 and greater 5 3/4

*Maximum fluid temperature of 120° F.

Support spacing apply to continuous spans with no concentrated load.

B. Application:

1. Support piping approximately 1-1/2-inches out from the face of walls and at least

three inches below ceilings.
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2. Concrete inserts or L-shaped anchor bolts shall be used to support piping from new
cast-in-place concrete. Epoxy or Expansion (as specified in Section 05051 — Anchor
Bolts) anchors shall be used to fasten supports to existing concrete and masonry.

3. Design loads for inserts, brackets, clamps, and other support items shall not exceed
the Manufacturer's recommended loads.

4. Pipe supports shall be manufactured for the size and type of pipe to which they are
applied. Threaded rods shall be sufficient threading to permit the maximum
adjustment available in the support item.

5. Anchorage shall be provided to resist thrust due to temperature changes, changes
in diameter or direction, or dead ending. Anchors shall be located as required to
force expansion and contraction movement to occur at expansion joints, loops or
elbows, and as required to prevent excessive bending stresses and opening of
mechanical couplings. Anchorage for temperature changes shall be centered
between elbows and mechanical joints used as expansion joints.

6. Pipe guides shall be provided adjacent to bellows type expansion joints. Guides shall
be placed on both sides of expansion joints except where anchors are adjacent to
the joints. Guides will not be required when mechanical couplings are permitted as
expansion joints. Pipe supports shall allow adequate movement; pipe guides shall
not be used for support. Pipe guides shall be installed as recommended by the
Manufacturer.

7. Concentrated loads (valves, flanges, etc.) shall be supported directly or supported
immediately adjacent to the load. Valves shall be braced against operating torque.

C. Adjustment: All hangers shall be adjustable. Wall hangers shall have slotted bolt holes.
Ceiling hangers shall have turnbuckles. Floor supports shall have extended anchor bolts
such that the support can be wedged to proper elevation and grouted. Provide a
minimum of one inch of grout.
D. Pipe Rack: Pipe supported on pipe rack shall be supported on channels. Clamp pipes on
the channel support by pipe clamps.
E. Touch Up:
1. Touch up all scratches or cuts on steel components with an approved zinc chromate
or 90 percent zinc paint.
2. Use a PVC compound on PVC-coated components.
3.02 INSULATED PIPE
A. Insulated pipe shall have protective saddles where supported. Insulation shall pass
through the supports. Size supports for the full outside diameter of the insulation.
3.03 PLASTIC OR FIBERGLASS PIPE
A. Plastic or fiberglass pipe shall have cradles and rubber pads to distribute the load over
a length of at least six inches, or more if indicated on the Drawings, at all supports.
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3.04 MEASUREMENT AND PAYMENT

A. All work items installed, provided, constructed, etc. with the exception of the unit price
items listed in the 300L, shall not be paid for separately but shall be considered
subsidiary to the lump sum bid price for the Project. The cost of all work materials,
labor, overhead, insurance, equipment, etc. necessary to finish the work complete in
place shall be included in the lump sum bid price for the project.

END OF SECTION
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SECTION 15204
ELECTRIC VALVE OPERATORS
PART 1 GENERAL
1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required, and install and test,
complete and ready for operation, the electric valve and gate operators as shown on
the Drawings and as specified.

B. The operators shall be provided by the respective valve and gate MANUFACTURER,
but shall conform to this Section. The intent of this requirement is to give the valve or
gate supplies the authority and responsibility to provide a coordinated valve/gate and
operator.

C. All operators powered with 208 Volts AC/3®/60Hz and provided under this Section
shall be the products of a single MANUFACTURER, regardless of the sources of the
valves and gates which they control. Further, to the extent possible, all operators
provided hereunder shall be of the same model series and type. Coordinate between
suppliers as required.

D. All operators shall be equipped as required by the appropriate control schematic in the
electrical drawings.

1.02 RELATED WORK

A. Painting in addition to the requirements in this Section, is specified in Division 9 —
Finishes.

B. Mechanical piping, valves, pipe hangers and supports are specified in their respective
sections of the Contract Documents.

C. Electrical Work, in addition to the requirements of this section, is specified in Division
16 — Electrical.

D. Motors, in addition to the requirements of this Section, are described in Division 16 -
Electrical.

1.03 SUBMITTALS

A. Shop Drawings and Product Data:

1. Comply with the general requirements of Section 01300 — Submittals and the
supplemental requirements herein.

2. MANUFACTURER's literature, illustrations, specifications, detailed drawings, data
and descriptive literature on all valves and appurtenances.

3. Submittal data for each valve, gates, operator, and actuator.
Deviations from the Contract Documents.
5. Engineering data including dimensions, materials, size and weight.

>
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6. Fabrication, assembly, installation and wiring diagrams.
7. Submit the following information for electric operator:
Utilization voltage and number of phases.
Maximum current.

Horsepower.

Time to close.

Wiring diagram.

Type of gearing and lubrication.

Type of declutching mechanism.

Torque delivered to valve shaft.

. Make and model.

8. If catalog bulletins are used to communicate above information, mark out
inapplicable information.

T STQ M0 Oo0 T

B. Design Data
1. Submit MANUFACTURER's certified data showing operator characteristics of
torque, speed, power requirements and consumption, options provided,
operational flexibility characteristics to be provided, and total unit weight. This
information shall be prepared specifically for each operator size and type
proposed. Catalog sheets showing general information and options available will
not be acceptable.

C. Operation and Maintenance Data: Submit MANUFACTURER’s operating and
maintenance instruction in compliance with Section 01730 - Operation and
Maintenance Data for equipment furnished under this Section.

D. Shop Test:
1. Test motor operated valves before shipment to ensure that the mechanisms can
close the valves in the specified time limit, and for proper seating.
2. Hydrostatic tests shall be performed, when required by the valve and gate
specifications included herein.

1.04 REFERENCE STANDARDS
AWWA C542 — Electric Motor Actuators for Valves and Slide Gates.
1.05 QUALITY ASSURANCE

A. Qualifications

1. The equipment covered by these Specifications is intended to be standard valve
and gate operating equipment of proven ability as manufactured by reputable
company having extensive experience in the production of such equipment. Units
specified herein shall be furnished by a single MANUFACTURER. The equipment
furnished shall be designed, constructed and installed in accordance with the best
practice and methods, and shall operate satisfactorily when installed as shown on
the Drawings.
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2. The associated valve and gate MANUFACTURER shall be fully responsible for the
design, arrangement, and operation of all connected components, to ensure that
neither harmful nor damaging nor unexpected actions result under and condition
within the specified operating ranges.

3. Operators shall be as manufactured by
a. Rotork; or
b. Limitorque

4. The operators shall be complete with all required controls. The valve and gate
MANUFACTURER shall be responsible for the furnishing and performance of the
complete valve units, including the operators.

B. Services of MANUFACTURER’s Representative

1. A factory representative, who has complete knowledge of proper operation and
maintenance of the operators, and is skilled in teaching same, shall be provided to
instruct representative of the OWNER and the OWNER'S REPRESENTATIVE on
proper operation and maintenance. Training shall include both field and classroom
instruction, including the use of such model or prototype equipment as is
necessary to provide adequate “hands-on” training. Factory representative shall
inspect installation of the valve operators and conduct a test run of the equipment
as specified in Item 5.

2. Services of factory representative shall be coordinated with those of the valve and
gate MANUFACTURER's representative.

3. Services shall be provided as required to place equipment in satisfactory
operation, but at least one 8-hour day shall be provided (exclusive of travel time).
4. Actuator/Controls Start-up Personnel
a. The Supplier of the valve and gate actuators and related controls shall
provide a factory-trained technician to supervise, calibration, and start-up as
required. On completion of start-up, a certificate of installation shall be
provided by the valve and gate actuator supplier indicating proper installation
and start-up procedures have been followed. This document certifying the
installation shall be included as part of the final operation and maintenance
manuals. The Supplier of valve actuators and related controls shall provide a
factory-trained technician for operation and maintenance training of OWNER'’s
personnel.
b. CONTRACTOR and/or MANUFACTURER shall video tape training sessions and
provide copies to the Owner.

1.06 SYSTEM DESCRIPTION/DESIGN REQUIREMENTS

A. All equipment and materials specified herein are intended to be standard for use in
controlling the flow of water and air.

B. The MANUFACTURER of the equipment specified herein shall be required to review
and satisfy all relevant requirements of other Sections of the Contract Documents and
the requirements of the Contract Drawings. The CONTRACTOR, MANUFACTURER,
supplier, fabricator and/or Subcontractors furnishings and/or installing equipment,
services and specialties associated with this Section shall fully coordinate their efforts
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1.07

1.08

1.09

PART 2
2.01

to avoid potential claims that are based on failure to review relevant Contract
Documents, including the Contract Drawings.

DELIVERY, HANDLING AND STORAGE

All parts shall be properly protected so that no damage or deterioration will occur
during a prolonged delay from the time of shipment until installation is completed and
the unit and equipment are ready for operation.

All equipment and parts must be properly protected against any damage during on-
site storage. All compartment heaters shall be powered at all times, whether the
operator is in storage or installed but not yet in operation.

Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the OWNER'S REPRESENTATIVE.

Finished iron or steel surfaces not painted shall be properly protected to prevent rust
and corrosion.

MAINTENANCE/SPARE PARTS

Furnish one set of all special tools required for the proper servicing of all equipment

supplied under these Specifications, clearly identified and packed in a suitable steel

tool chest with a lock. Furnish the MANUFACTURER's standard set of spare parts for

each operator size and type provided, including at least the following:

1. One set of gaskets, O-ring, grommets and other sealing devices for each operator
furnished.

2. A supply of all required lubricants, sufficient for one (1) year of hormal operation.

In addition to the above inventory to be maintained, the equipment MANUFACTURER
shall submit evidence that he can deliver a replacement for any part furnished within
three working days via surface transport.

EXTENDED WARRANTY

The manufacturer shall provide an all-inclusive warranty starting at the date of
successful startup and Owner acceptance. Warranty shall be two (2) years for the
operators. The warranty shall include normal wear and tear of parts. All materials,
equipment, and workmanship shall be free from defects in material or workmanship.

PRODUCTS
MATERIALS

General

1. Operators are distinguished in the following Articles according to the power
source used to operate the included motor, 208-Volt. The use of a
MANUFACTURER’s name and model or catalog number is for the purpose of
establishing the standard of quality and general configuration desired.
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2. Like items of materials/equipment shall be the end products of one
MANUFACTURER in order to provide standardization for appearance, operation,
maintenance, spare parts, and MANUFACTURER' service.

3. Equipment weighing over 100 pounds shall be provided with lifting lugs.

4. Stainless steel nameplates with the name of the MANUFACTURER, the rated
capacity, speed, and all other pertinent data shall be furnished and attached to
the operators.

5. Inaccessible actuators shall be controlled from a wall-mounted, operating control
panel located within its proximity. Coordinate with OWNER to verify exact
location of control panel.

B. 208-Volt Electric Valve and Gate Operators
1. Electric motor-driven valve and gate operators shall include the motor operator,
unit gearing, limit switch gearing, limit switches, torque switches, fully ma